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Installation for small plants .. . 
pressure up to 150 psi .. . ca- 
pacity to 12,000 Ibs. of steam per 
hr . . . adaptable to any fuel. 


Planning to buy 


... this 





ar 


Installation for medium and smaller 
plants . . . pressure to 475 psi... 
capacity to 60,000 Ibs. of steam per 
hr ... suitable for any type of fuel. 






Installation for larger plants . . . pressure to 
1000 psi . . . temperature to 900 F .. . capacity 
to 350,000 Ibs. per hr... any fuel or type of 
firing . . . indoor or outdoor type construction. 


Installation for special conditions including very 


' F ; limited space . . . quick steaming (full capacity 
Sometime this year, or perhaps next, your company may decide to in 3 min.) . . . fully automatic operation . . . 
buy new boilers ... to replace obsolete units ... to meet increasing capacity to 6000 Ibs. of steam per hr. ... pressure 
steam demands... or for a new plant. Whatever the time or circum- to 300 psi. Ideal for intermittent load. 


stances, here’s something it will pay you to remember. The operating 
cost of a boiler is a far more important consideration than its first 
cost. Why? Because the annual cost of fuel alone for the average 
boiler installation usually equals or exceeds the purchase price. 
And the normal life of a boiler should be 20 to 30 years, or longer. 


Obviously, then, the operating economies accruing through the 
years from better design, construction or application, will quickly 
offset the difference in first cost between the cheapest boiler you can 
buy and the best the market affords. Here is one case where the old 
adage “the best is the cheapest” really applies. 


In addition to having installed thousands of industrial boilers. . 
in every size category from less than 100 horsepower up... 
Combustion has designed and built many of the country’s largest 
utility power station boilers. And it is in this field — the manufac- 
ture of power on a large scale — that boiler design and construction 
are evaluated most critically in terms of economy of performance. 


The fact that C-E Boilers have been selected to meet the exacting 
performance standards of so many of the nation’s largest utility 
power stations is evidence of the quality of design and construction 
you can expect to find in any boiler, large or small, that bears the 
Combustion nameplate. 


Our recommendations as to the most suitable type of boiler and 
firing equipment for the specific requirements of your next installa- 





-..- next year 
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tion are available to you and your consultants without obligation. COMBUSTION ENGINEERING — 
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Left: Steam flow from B & W Type FH Boiler rated at 275,000 pounds per 
hour, 900 psi, 910 F. Right: Drum level held within + Y2 inch by COPES Flowmatic 


The most important boiler 
plant in the world is yours 


You hear a lot about one plant 
or another being important. 
But no other plant in the world 
is as important to you as the 
one for which you are responsi- 
ble. All any other plant means 
to you is a chance to learn how 
to better your own. 

Take the boiler from which 
the charts above were obtained. 
That it is one of the largest 
Babcock & Wilcox Integral 
Furnace Boilers ever built con- 


cerns you only because operat- 
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ing experience with it can help 
you with your own operation. 

Study the charts carefully. 
How do your loads compare? 
Do you have such sudden 
sharp changes in rating? Is 
your drum level held as closely 
despite the changes? It can be 

if your boilers, like this one, 
are equipped with COPES 
Flowmatic feed water control. 
And simple routine care by 
plant personnel takes care of 


all maintenance. 


Write for Performance Re- 
port 487 on this public utility 
plant. It might help you better 
the world’s most important 
plant—your own. 


NORTHERN EQUIPMENT CO. 
606 Grove Drive, Erie, Pa. 


BRANCH PLANTS: Canada, England, France, 
Austria, Italy. Representatives Everywhere 


CB Aeadguarters for... 


Boiler Feed Water Control . . . Excess or 
Constant Pressure Control, Steam or Water 
... Liquid Level Control ... Balanced Valves 
. . « Desuperheaters . . . Boiler Steam Tem- 
peroture Control . . . Hi-Low Woter Alarms. 
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Imported Oil vs. Coal 


A subcommittee of the House of Representatives has 
lately been holding hearings on the influx of foreign oil 
with reference to its effect on the coal industry, and some 
of those testifying have advocated a tax levy on im- 
ported oil of such magnitude as to curtail greatly the 
volume coming into this country. 

Competition between coal and oil has been cyclic for 
many years, with oil sometimes in the lead following 
periodic interruptions in coal supply because of strikes, 
and the pendulum then swinging back to coal. How- 
ever, due to a combination of the prolonged curtailment 
and stoppage of coal supply last fall and winter with the 
extensive post-war developments in foreign oil fields, 
there was more than usual conversion to oil. This has 
resulted in the closing down of numerous high-cost and 
marginal mines accompanied by some unemployment 
among miners and on certain coal-carrying railroads. 

Despite this, the coal industry as a whole is now re- 
ported to be in a healthy condition with attention being 
focused on a quality product, service and intensive 
marketing, all of which is expected to lead to a large 
1950 tonnage estimated at around 500 million tons. 

It is from the standpoint of national security that 
undue dependence on foreign oil involves a risk, es- 
pecially that from the Near East; and anything that 
would tend to weaken the ready availability of coal, 
which must continue as our basic fuel, should be guarded 
against. Provision for firing alternate fuels is a security 
measure that is becoming quite general. Aside from 
this, the economics of competition are likely to dominate 
the situation in certain localities. 


Commencement Day—1950 


Recognition of accomplishment leaves an indelible 
impresson upon the human mind. Thus it is that rec- 
ollections of graduation ceremonies—of commencing 
new phases in life—linger as years move on. Whatever 
the circumstances may have been, the coming of June 
brings to mind those days when one left the guidance of 
trusted teachers and set upon a new course of relative 
independence. 

What of Commencement Day—1950? In large 
measure due to the G. I. Bill and the “backlog” of 
persons whose educations were interrupted by World 
War II, there will be more engineering graduates than in 
any preceding year. And thanks to the current high 
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level of economic activity, there will be more positions 
available than seemed possible a few short months ago. 
However, it is probable that openings in certain phases 
of engineering-design activity and in some industry- 
sponsored training programs will not be as numerous as 
in the past. These factors, in combination with the large 
numbers of graduates, may have the salutary effect of 
causing young engineers to seek opportunities in small 
businesses and in other areas previously left to those 
whose training was in non-technical fields. Is it not 
possible that this spreading of the engineering ‘‘gospel’’- 
the rationality of accomplishing things for the benefit 
of mankind by applying the scientific method—may be 
of inestimable value in the years to come? 

Present world conditions demonstrate tragically that 
science and technical knowledge by themselves are in- 
adequate. Not only are they insufficient for the young 
engineer embarking upon an uncertain career; their 
deficiencies have also been made manifest in some of the 
actions of the leaders and elder statesmen of the world. 
Even so, there is room for a guarded optimism toward the 
future, and all of us would do well to ponder seriously 
these words from a thought-provoking address, ““Tech- 
nical Knowledge Is Not Enough,” that James D. 
Cunningham, president of ASME, has been delivering 
before sections of that society: 

“Our greatest hope for the future lies in the evidence 
of still another awakening interest in our technical 
society—an interest in spiritual and moral as well as 
technical values. Church memberships are growing as 
people reach out for something they are aware is missing 
in their lives. Books whose message is a spiritual mes- 
sage are on best-seller lists for the first time in our history 
and. . .are in greatest demand on our college and univer- 
sity campuses. Here again it is our technical leaders on 
whom we must depend to give the movement toward 
spirituality the strength and vigor and endurance that 
will make it meaningful. Can you turn aside from 
technical progress to contemplate the greatest and most 
neglected admonition that has ever been given to man: 
‘Love thy neighbor as thyself?’ If you can, we will find 
our way out of the difficulties we are in and any others 
that may come to us. If you cannot, surely we are 
doomed.” 

Commencement Day—1950 has real meaning for all 
who have a working knowledge of human nature, the 
vision to look beyond immediate obstacles, the ability 
to plan ahead, and the courage to put their educational 
resources to practical use for the ultimate benefit of 
mankind. 
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THE REHEAT CYCLE— 
A Re-evaluation 


Improved thermal performance and 
operating economy in the face of rising 
fuel costs have made the reheat cycle 
attractive to the electric utility industry. 
This article, based largely on a study of 
papers and discussions presented at engi- 
neering meetings during the last two 
years, reviews the advantages and limita- 
tions of the reheat cycle; it also takes 
into consideration some of the intangibles 
of evaluating the issues of reheat versus 
non-reheat and cites actual economic 
studies. 


utility electric generating stations are approaching 50 

single boiler-turbine-generator units with a maximum 
capability approximating 5,000,000 kilowatts. To the 
question posed nearly three years ago by an article 
entitled ‘Is Reheat Coming Back?’’! these commitments 
provide an incontrovertible positive answer. Neverthe- 
less, there are those who continue to remain dubious 
of the technical and economic advantages of the reheat 
cycle and who claim that reheat cannot be justified for 
their particular requirements, which may differ but 
slightly from other systems. It is the purpose of this 
article to attempt clarification of some of the issues rela- 
tive to reheat versus non-reheat and to show that the 
adoption of reheat for appropriate-sized units is not only 
in accord with the most advanced technical develop- 
ments, but also where properly applied can result in 
substantial financial returns. 

Reheat offers the following advantages: 

1. For the same initial steam conditions, reheat makes 
possible the achievement of a gain in the cycle economy 
with large turbines, which is estimated at from 4 to 6 per 
cent,? when the steam is reheated to approximately 
the initial temperature and the reheating is accom- 
plished at the most advantageous pressure. This im- 
provement in cycle efficiency is not to be confused with 
a still greater improvement in the turbine water rate. 

2. The average moisture content of steam during 
expansion is less; there is an increase in available energy 
which may be interpreted as a gain in turbine efficiency 
from the reheat point to the exhaust; the lower mois- 
ture content of the steam passing through the lower 
stages of the turbine tends further to cut down the 


Ds ee commitments for reheat units in public 





1 See ComBusTION, vol. 19, Sept. 1947, pp. 33-34. 
2 “Symposium on the Reheat Cycle,” Trans. ASME, vol. 71, Aug. 1949, 
pp. 673-749. 
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leaving losses and for the same kilowatt output less 
steam flow is required.*® 

3. Because of the reduction in steam flow, the con- 
denser, feedwater heaters and related piping may be 
reduced in size, resulting in capital-investment savings 
which should be credited to the reheat cycle. These 
savings tend to compensate for the increased cost of the 
reheat turbine and boiler.* 

4. Where cooling-water supply is limited, the reduced 
heat rejection of the reheat cycle enables the installation 
of from 7'/, to 11 per cent more capacity in reheat than in 
non-reheat units.* 

5. Regardless of initial steam conditions as governed 
by metallurgical advances, the reheat cycle maintains a 
theoretical advantage over the non-reheat regenerative 
cycle; although a substantial increase over current top 
steam temperatures would tend to lessen this advan- 
tage from the practical standpoint. 

6. The inherent greater efficiency of the reheat cycle 
contributes to the conservation of fuel. reserves, a factor 
which may prove of long-run importance. 

7. With the single boiler-turbine-generator unit, com- 
plexity of operation, as it existed in the multiple-boiler 
reheat arrangements of the 1922-1930 era, is no longer 
a troublesome problem. The reheat boiler is essentially 
a conventional high-capacity utility-type steam generator 
with another superheater section interposed, and the 
operation is no more difficult and requires no more per- 
sonnel.‘ 


Reheat Limitations 


Like other technological developments, reheat has 
limitations and should not be used under circumstances 
where it cannot be justified by sound engineering analy- 
sis. It may be well to review some of the applications 
for which the reheat cycle has uncertain economic justi- 
fication. In some cases the factors to be mentioned may 
well determine the ‘‘issue’’ of reheat versus non-reheat, 
while in others there may be compensating influences. 

The following represent several of the limitations of the 
reheat cycle: 

1. Though the figure cannot be precisely defined, fuel 
costs may be so low that reheat cannot be justified 
solely on the higher operating efficiency of the reheat 
cycle. 

2. Utility systems may be so limited in size that units 
having a nameplate rating of 40,000 kw—the smallest 
turbine-generator units now commercially available for 
reheat—may not be justifiable. 

3. Where utility-system capacity is dominated by 
hydro power and steam-plant operation is at a compara- 





3 Harris, E. E., and A. O. White, ‘Developments in Resuperheating in 
Steam Power Plants,’’ Trans. ASME, vol. 71, Aug. 1949, pp. 685-691. 

4 Patterson, W. S., ‘‘Modern Reheat Boilers,’’ Trans, ASME, vol. 71, 
Aug. 1949, pp. 729-734. 
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tively low load factor, justification of the reheat cycle 
may be difficult. 

4. When arrangements involving the pattern of 
multiple boilers per turbine are insisted upon, some of the 
advantages of the reheat cycle are counteracted by oper- 
ating problems inherent in the more complex piping sys- 
tems and centralized controls which are required. 

5. There are some who object to the relatively large 
piping required to handle the reheat steam. 

An objective analysis of the issues relative to reheat 
versus non-reheat necessarily involves certain intangible 
factors for which no arbitrary rules can be formulated 
and which must be decided on the merits of individual 
cases. A partial listing of these intangibles includes the 
following: 

1. Utility system reserve capacity must be evaluated 
with respect to the possible effects of the addition of 
generating capacity. Important factors in such evalua- 
tions relate to equipment reliability and the strength and 
dependability of system interconnections. 

2. Objections to the reheat cycle on grounds of operat- 
ing complexity, response to variable loads, and problems 
of frequent starting and stopping may be more psycho- 
logical than real when interpreted in terms of physical 
construction of current simplified-reheat-cycle units and 
actual operating experience. 

3. Use factor over the life of the unit, reheat or 
non-reheat, is a crucial and controversial point in making 
an economic evaluation. A “‘pro-reheat’’ attitude which 
is reflected in preferential loading of the most efficient 
units for their first years of operation gives quite a dif- 
ferent result from an ‘‘anti-reheat’’ approach in which 
allowance is made for presumed complexity of operation 
and reduced unit availability. 

4. In some cases utility system interconnection may 
help to justify reheat by making most effective use of the 
units having highest efficiency, and by creating a greater 
reserve capacity from which to draw during repairs and 
maintenance outage. 

5. The simplified-reheat-cycle station shares many of 
the advantages of the single-boiler-turbine-generator 
unit. A recent study’ provided evidence that investment 
savings of approximately 4 per cent were made possible 
by unit design and that these savings more than offset 
the charges for the smaller reserve requirement of the 
multiple-boiler, cross-connected header-type station. 

6. Despite some debate on the availability of reheat 
units, the 14-year record of the Port Washington Sta- 
tion® of the Wisconsin Electric Power Co. indicates unit- 
system reliability and dependability which have been 
surpassed by few, if any, power stations in this country. 
Actually the factors which affect availability are gener- 
ally the same for both the reheat and the non-reheat 
cycles. 


Station Heat Rates Compared 


An analysis of eight post-war central stations, de- 
scriptions of which have appeared over the last year and a 
half in CoMBUSTION, discloses that the average calculated 
net station heat rate is 11,022 Btu per kwhr. All of the 
stations under consideration operate on_the non-reheat 


5 Lyman, W. J., C. E. Mullan and R. M. Buchanan, ‘Economic Evalua- 
tion of Unit-Type Generating Stations,’ reported in Comsustion, vol. 21, 
May 1950, pp. 55-56. : 

61949 Port Washington Experiences,"’ Comaustion, vol. 21, January 
1950, pp. 45-48. 
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regenerative cycle and represent many of the advances 
in engineering design incorporated in utility plants built 
since the end of World War II. Assuming that the 
substitution of reheat for the non-reheat cycle involves, 
conservatively, an improvement in thermal efficiency of 
t.5 per cent, the reduction in average plant heat rate 
would be 496 Btu per kwhr, or an average calculated net 
station heat rate of 10,526 Btu per kwhr. 

An economic study’ presented at the 1949 ASME 
Annual Meeting analyzed the differences in cost of the 
various elements of a steam-electric power plant for units 





Section through a typical modern high-pressure, high- 
temperature reheat unit of large capacity 


having a capability of 100,000 kw and operating on the 
reheat or non-reheat cycle. For steam conditions of 
1450 psig, 1000/1000 F, the credits for parts of a plant 
which vary in size either inversely with cycle efficiency 
or more than indicated by change in efficiency would 
amount to $2.16 per kw. Debits for parts of a plant 
which cost more for reheat than for non-reheat, assuming 
the same unit capability and plants constructed at new 
locations, are found to equal $3.88 per kw, leaving a net 
charge for reheat of $1.72. 

With coal costing $7.50 per short ton and a coal rate of 
0.8 Ib per kwhr and 5000 hours per year use, the annual 
saving for reheat over non-reheat amounts to $0.75 per 
kw per year. After allowing 10 per cent of the net reheat 


7 Moore, R. P., ‘“‘A Comparison of Costs of Reheat Versus Non-Reheat 
for 100 Mw Units,”ASME paper no. 49-A-99, reported in Comsustion, vol. 
21, December 1949, pp. 40-41. 
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charge for interest, insurance and taxes, there remains a 
savings of $0.58 per kw per year. In itself this is suffi- 
cient to write off the net charge for reheat in approxi- 
mately three years. 


Conclusions 


Many other similar studies could be cited to provide 
evidence of the economic advantages of the reheat cycle 
when applied under conditions that are favorable to its 
use. However, it seems well to conclude with the follow- 
ing quotation, by a well-known mechanical engineer, from 
the discussion of the 1948 ASME ‘Symposium on the 
Reheat Cycle’ * 

“Then why wasn’t the reheat cycle popular prior to 
the present sizable crop? Largely because confidence in 
the availability of large boilers was not general, especially 
when poorer grades of coal were used. The reheat cycle 
demands a single boiler-turbine combination; this means 
single boilers with a capacity of 80,000 to 150,000 kw. 
Until a few years ago, boilers were forced to the point 
where availability was affected. Present day boilers 
are, on the whole, more liberally designed; this means 
much improved availability and confidence in large single 
boilers. .. These would have been many more reheat 
plants today had these papers been presented a few 
years ago.” 


8 Krieg, Edwin H., “Symposium on the Reheat Cycle—Discussion,”’ Trans. 
ASME, vol. 71, Aug. 1949, p. 740. 





COMBUSTION ENGINEERING 


A New Reference Book on Fuel Burning and Steam Generation 


Edited by OTTO de LORENZI, 


Combustion Engineering—Superheater, Inc. 


COMBUSTION ENGINEERING is probably the 
most comprehensive technical book ever published by 
an equipment manufacturer. Its 30-odd chapters and 
appendix run to well over a thousand pages and in- 
clude more than 400 illustrations and about 80 tables. 
It is designed for the use of both engineering students 
and practicing engineers. 

Among the subjects covered in this book are: all 
types of stokers; pulverized fuel burning equipment, 
burners for liquid and gaseous fuels; furnaces for 
wood refuse and bagasse; all types of stationary boilers, 
marine boilers; forced circulation boilers; electric 
boilers; superheaters and desuperheaters; heat re- 
covery equipment; the origin and production of coal, 
fuels for steaming purposes; fluid cycles; steam 
purification; feedwater; performance calculations, 
drafts, fans and chimneys; selection of equipment; 
testing of steam generating units; and operation and 
maintenance of equipment. A full chapter is devoted 
to the A.S.M.E. Boiler Construction Code. The 
Appendix includes complete steam tables, and a Mol- 
lier Diagram is tipped in to the back cover. 


Profusely Illustrated 
1042 Pages Size 6144 x 914 Price $7.50 


MAIL YOUR ORDER TODAY 


BOOK DEPARTMENT, COMBUSTION PUBLISHING COMPANY, INC. 


200 Madison Avenue, New York 16, N. Y. 





One Layer of R & | #18 Insulating Block Does the Work of Two 





R&I 418 Insulating Block is a high as well as low temperature block, permitting 


single layer construction. 


It is equal in insulating efficiency to double-layer insulation at all temperatures up 
to 1800° F. It can also be used at low temperatures. 
The one layer block construction cuts installation costs greatly. 
R&I #18 Block is easy to handle and cut. It is unaffected by water 


and steam. 


Furnished in thicknesses up to 6” and in standard sizes. 


Ask for Bulletin I-76 


REFRACTORY & INSULATION CORP. 


NEW YORK 5, N. Y. 
Chicago 4, Ill. 
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Ne angers: Sa am cannes * 


Localized Formation of Magnetic Iron 
Oxide in Power Boilers 


A thin film of magnetic iron oxide nor- 
mally protects boiler metal from spon- 
taneous attack by water. Corrosion occurs 
if, and only if, the protective film is de- 
stroyed. Erosion, 
changes and other physical or mechanical 


sudden temperature 


factors may damage the protective film 
Chemical break- 
down of the film may be caused by oxygen, 


and permit corrosion. 


galvanic forces set up by porous or lightly 
adherent deposits, strong concentration of 
boiler water caustic or exposure to super- 
heated steam at very high temperature. 
Any condition that aids these corrosive 
influences—localized overheating, re- 
tarded circulation, steam blanketing, etc. 

contributes to the attack. Magnetic 
iron oxide, produced in proportion to the 
loss of metal, may remain near the cor- 
roded area or deposit elsewhere in the 
boiler. The hydrogen inevitably released 
by reaction between water and steel either 
passes off with the steam or is absorbed by 
the metal, sometimes causing brittleness 
and weakness due to intergranular dam- 
age. Metal which has failed through 
overheating, as indicated by changes in 
microstructure, always shows signs of cor- 
rosion, unless a layer of scale has sealed 
the metal away from direct contact with 


water or steam. 


RON in contact with boiler water tends to corrode 

spontaneously. Water is decomposed in the process, 

liberating hydrogen gas and producing magnetic iron 
oxide (Fe;04) as the main corrosion product. Being 
extremely insoluble, this iron oxide normally precipitates 
directly on the metal, forming a tightly adherent barrier 
of film thickness which practically stops the corrosion 
process. Any further action is negligible unless some- 
thing destroys the protective oxide film. Thus, the iron 
oxide usually found on boiler surfaces exists as a perfectly 
natural, highly desirable protective film over the metal. 
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By H. M. RIVERS and W. M. SONNETT 
Hall Laboratories, Inc. 
Pittsburgh, Pa. 


Strictly speaking, the causes of corrosion are simply 
those factors—mechanical, chemical or otherwise— 
which expose bare metal to direct contact with water. 
Prevention of corrosion in boilers is mainly a problem of 
keeping the natural oxide coating intact; any occurrence 
of corrosion necessarily implies that the protective film 
has broken down. 

Boiler steel may corrode in a variety of forms. Char- 
acteristic changes in the physical appearance or the 
microstructure of the metal may aid in identifying the 
various corrosion forms; but these are not always sharply 
distinguishable from one another, and often two or more 
forms appear together. The case histories presented 
here illustrate rather clear-cut examples of several types 
of attack: simple corrosion by high concentration of 
caustic, corrosion by caustic in the concentrating film, 
attack under adherent deposits, hydrogen damage, goug- 
ing caused by steam blanketing and corrosion fatigue. 
All have been carefully selected to develop a coherent pic- 
ture of the corrosion mechanisms responsible for localized 
formation of magnetic iron oxide in power boilers. 


Corrosion in the Form of Pitting 


Oxygen dissolved in boiler water causes corrosion in 
the form of pits characteristically filled or covered with 
iron oxide. Such pits are not ordinarily restricted to 
heat-transfer surfaces. Good deaeration and oxygen- 
scavenging chemicals generally suffice to control this 
type of attack. But steel sometimes continues to cor- 
rode under old tubercles of oxide when no measurable 
amount of dissolved oxygen is present, even defying 
strong residuals of scavenging chemical in the boiler 
water. To account for this activity on non-heat-transfer 
surfaces in the absence of oxygen, it is supposed that the 
corrosion products form a water-permeable membrane, 
setting up differences in concentration which allow the 
metal underneath to become relatively anodic and 
thereby corrode, while water is decomposed to supply 
oxygen for production of more iron oxide. Patches of 
mill scale or spots of rust developed during stand-by may 
perhaps incite corrosion of this type. Once started, the 
process accelerates under a thickening layer of oxide and 
tends to continue until failure occurs or until the oxide 
deposit is removed. Interesting examples of this type 
of corrosion are cited by Corey (1) and by Hankison and 
Baker (2), the latter illustrating attack focused on rust 
spots formed after acid washing of the boiler. Chemical 


* A paper presented at the 1950 Midwest Power Conference. 
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cleaning and sandblasting, where practical, offer modes of 
attack on this problem; the pits are opened up, permit- 
ting a new film of protective oxide to form, but care must 
be taken to minimize after-rusting, lest the process start 
all over again. 

Pitted or pock-marked metal often appears beneath 
accumulations of iron oxide, suggesting a galvanic or 
“concentration cell” effect similar to that just described. 
The oxide deposit may be dense and adherent, presum- 
ably due to corrosion on the spot; or it may be fairly soft 
and loose, indicating that some or most of it originated 
elsewhere—either at other parts of the boiler, or as an 





Fig. 1—Water-line corrosion due to high caustic concentra- 
tion on a desuperheater inlet connection 


impurity in the boiler feedwater. Since iron oxides and 
dissolved iron have a natural tendency to form magnetic 
iron oxide in the boiler water, it is difficult to trace the 
origin of all the oxide which may be found at a particular 
place. Also, the iron oxide may be mixed with various 
amounts of copper, cuprous oxide and ordinary light 
boiler water sludge.. In general, pitting is likely to be 
found under deposits in which iron oxide predominates 
greatly over the normal sludge material. 

Copper is a common, although certainly not inevitable, 
companion of iron oxide in deposits associated with cor- 
rosion. If copper actually aids corrosion under certain 
conditions, the mechanism is not clearly known. Cu- 
prous oxide or very minute amounts of dissolved copper 
might find their way to regions where corrosion is either 
imminent or has already commenced. It is suggested 
that these materials may depolarize cathodic areas, by 
removing the polarizing hydrogen, and thus encourage 
any corrosive tendencies which might prevail. Some 
such mechanism could account for the presence of metal- 
lic copper in many corrosion deposits. At most, copper 
may contribute to the corrosion process but is not essen- 
tial to it; corrosion cases of all types are known in which 
no evidence of copper could be found. Of course, any- 
thing that adds bulk or density to a deposit—iron oxide, 
copper or inert sludge—may magnify the differences in 
concentration which give rise to this galvanic type of 
attack. 
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Attack on a Heat-Transfer Surface by Caustic in the 
Concentrating Film 


It is well known that acid solutions may dissolve the 
protective oxide coating over steel and thereby promote 
corrosion. Highly alkaline solutions behave in the same 
way. In this case, chemical reaction between iron oxide 
and alkali (e.g., sodium hydroxide) evidently produces 
soluble sodium-iron salts, such as NagFeOs and NagFesQ,. 
These reactions are analogous to those formed by dissolu- 
tion of aluminum, tin and zinc in alkaline water, al- 
though, in general, much higher concentrations and tem- 
perature of alkali are required to produce this effect on 
iron. If a solution containing dissolved sodium-iron 
salts is diluted with water, black magnetic iron oxide 
(Fe;0,4) precipitates. Corrosion of boiler steel, when 
caused by a high concentration of caustic developed in 
the concentrating film on a heat-transfer surface, may 
leave iron oxide deposits near or removed from the point 
of attack, depending upon circulation characteristics in 
the region where final dilution occurs. 

An instance of desuperheater failure in a marine boiler 
illustrates the mechanism of attack by caustic in the con- 
centrating film. Superheated steam at 450 psi and 750 
F was passed through a desuperheater submerged in the 
upper drum. The inlet connection to the desuperheater 
entered the water at an angle of about 45 deg. Fig. | 
depicts the severe attack which occurred just above 





Fig. 2—Localized attack on a heat-transfer surface by 
caustic in the concentrating film 


water level. Feedwater, discharging into the drum some 
distance away from the failure, showed less than 0.05 
ppm dissolved oxygen. Absence of oxygen corrosion 
anywhere in the boiler further discounted the possi- 
bility that this was a case of oxygen attack. All evi- 
dence pointed to caustic corrosion as the cause of the 
damage. Boiler water, containing a normal amount of 
free caustic alkalinity, splashed onto the hot tube above 
water level and evaporated there. Being inadequately 
rinsed by fresh boiler water, this surface accumulated a 
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concentration of caustic sufficient to dissolve the protec- 
tive oxide film; this exposed bare metal to further reac- 
tion with water, and produced more oxide at the expense 
of sound metal. Continual repetition of this procees 
caused thinning of the tube and eventual failure in a 
localized region just above water level. As might be 
expected, no sign of corrosion appeared below water 
level where metal was not exposed to the action of strong 
alkali. Submerging the inlet connection would represent 
a logical remedy for the difficulty in this particular in- 
stance. 

The failure shown in Fig. 2 resulted from causes similar 
to those just described, but under totally different cir- 
cumstances. This happened to one of the roof tubes in a 
1350-psi boiler. Failure was in the form of a puncture, 
there being no evidence of change in the microstructure 
of the metal, nor any noticeable distortion of the tube. 
Most of the visible surface is marred by tiny pinholes 
where attack has just commenced. Spongy material 
surrounding the major pit'is mainly magnetic iron oxide, 
some of it well crystallized and displaying a metallic 
luster. A space of bare metal immediately surrounds 
the point of failure. Attack may have been most severe 
in the depth of the pit where caustic concentration pre- 
sumably was highest, with the corrosion products being 
washed completely away in the form of soluble sodium- 
iron salts or suspended iron oxide sludge; or high velocity 
of water escaping through the puncture may have scoured 
off any deposit present. At the edge of the pit, and for 
some distance beyond it, alkali concentration was evi- 
dently low enough to precipitate iron oxide in tightly 
adherent form. In this and many similar instances, 
elimination of alkali attack requires virtually complete 
exclusion of alkalinity from the boiler water. 

The examples cited by Figs. 1 and 2 bring out clearly 
the three essential features of corrosive attack by caustic 
in the concentrating film: (1) the boiler water must con- 
tain free caustic (hydroxide) alkalinity; (2) evaporation 
must occur on surfaces whose temperature exceeds that of 
saturated steam; and (3) rinsing of these surfaces by 
fresh boiler water must be insufficient to wash away the 
concentrated caustic solution produced by evaporation 


Caustic Attack Under Adherent Deposits 


It is not uncommon to find evidence of caustic corro- 
sion under a porous deposit of adherent sludge or scale. 
Boiler water seeps down through the deposit, evaporates 
and leaves behind its burden of dissolved and suspended 
solids. Some of these solids precipitate as scale or sludge 
material within the original deposit. Caustic soda, be- 
ing extremely soluble, does not crystallize out of solution 
but tends to concentrate at the metal surface. Eventu- 
ally, concentration of caustic becomes great enough to 
dissolve the protective oxide coating over the metal, and 
corrosion results. Soluble sodium-iron salts thus formed 
work their way back through the deposit to regions of 
lower caustic concentration and ultimately precipitate 
as magnetic iron oxide. This oxide encourages further 
corrosion by preventing the underlying concentrated 
caustic solution from mixing with normal boiler water. 
The process, accordingly, tends to accelerate itself. 

A typical case of corrosion attributable to high concen- 
tration of caustic under a deposit of iron oxide is presented 
in Fig. 3. This tube from a 250-psi boiler had almost 
completely wasted away around its entire circumference 
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near the section shown. While all of the inner surface is 
coated with oxide, deposition at the bottom of the tube 
is quite thick and is definitely laminated in structure. 
Tiny flecks of white throughout the deposit represent 
sparkling crystals of magnetite (Fe;O,) which appear in 
great abundance. The material is principally magnetic 
iron oxide, but it contains some quartz and an appreciable 
amount of water-soluble sodium salts. Great though the 
loss of metal was, this and adjacent sections of the tube 
contained more oxide than could be accounted for by 
corrosion in the immediate vicinity. Much of this oxide 
must have come from the badly gouged surfaces shortly 





Fig. 3—Attack by highly concentrated boiler water under 
a deposit of magnetic iron oxide 


upstream from the point of failure. This gouging, inci- 
dentally, was along the upper part of the tube while sur- 
faces diametrically opposite showed no signs of corrosion 
or deposition of any kind. This failure took place at the 
bottom of the tube under an inordinately thick layer of 
iron oxide. Corrosion evident in this illustration oc- 
curred under a deposit which was firm but porous enough 
to admit boiler water and allow its caustic to concentrate 
aggressively. 

Hall and Kaufman (3), and later Straub (4), have re- 
corded similar cases of corrosion due to high concentra- 
tion of caustic under deposits of magnetic iron oxide. 
This type of attack is possible when any mechanical 
barrier permits boiler water to reach metal of elevated 
temperature but interferes with rinsing processes which 
normally would dissipate the concentrating film contain- 
ing caustic. Relief from this kind of corrosion clearly 
requires, as it did in the example of Fig. 3, considerably 
more circulation of boiler water through the affected 
tubes, and, possibly, some reduction in heat input. It 
should be remembered that the offending solid in such 
cases is not boiler scale but corrosion product. This ox- 
ide should be removed from tubes not damaged enough 
to require replacement by mechanical or chemical clean- 
ing. 

The sodium-iron salts produced by caustic attack re- 
main dissolved only in highly alkaline solution. When 
such a solution is mixed with comparatively dilute boiler 
water, magnetic iron oxide precipitates spontaneously. 
If water flow is vigorous or turbulent where precipitation 
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takes place, the resulting oxide may be carried some dis- 
tance away from the point of corrosion. This accounts 
for the loose accumulations of black oxide often found in 
headers, drums and tubes of boilers experiencing caustic 
attack. Loose chips of black oxide, on the other hand, 
may indicate that concentrated caustic has dissolved the 
bond between the metal and the oxide deposit, causing 
the latter to slough off in pieces. Sudden changes in 
temperature (e.g., those caused by periodic quenching of 
overheated surfaces) may also dislodge pieces of other- 
wise adherent iron oxide. Boiler surfaces are sometimes 
covered with light-colored boiler water sludge or soft 





Fig. 4—Hydrogen damage associated with caustic corrosion 


scale presenting a mottled or blistered appearance. 
Semi-detached deposit will be black on the metal side, 
and metal underneath will be bright or covered with 
glittering crystals of black iron oxide, showing the effects 
of caustic which has concentrated between the deposit 
and the metal. 

Special mention should be made of the iron oxide found 
in boilers as a result of iron contamination from outside 
sources, as well as that produced by acid washing or 
liberated for a short time after a new boiler goes in opera- 
tion. Such oxide may well contribute to the corrosion 
mechanisms being discussed, for instance by abetting or 
creating a concentrating film condition. Regardless of 
its origin, iron oxide predominantly assumes the black 
magnetic form (Fe;0,) under boiler water conditions. 
This is especially true of the oxide associated with most 
boiler failures. 


Hydrogen Damage 


Hydrogen is necessarily formed during any corrosion 
process in which water reacts with steel. Tests for gase- 
ous hydrogen in steam are sometimes made to determine 
the rate of corrosion in a boiler. Such indications are 
not trustworthy because most or all of the hydrogen may 
be absorbed by the steel at the point of damage. Also, a 
given amount of hydrogen in the steam might represent 
comparatively insignificant generalized attack, or ex- 
tremely severe corrosion in localized areas. Considering 
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that hydrogen admitted with the feedwater may be to- 
tally absorbed by the boiler metal, tests for hydrogen in 
steam or water provide hardly more than a qualitative 
indication of any corrosion which may be in progress. 

Some hydrogen will dissolve in iron even at ordinary 
temperature, producing slight but temporary brittleness 
which disappears if the metal is heated sufficiently to 
expel the dissolved hydrogen. At higher temperatures, 
hydrogen may cause serious permanent damage by chang- 
ing the microstructure of the metal. Chemical reaction 
between hydrogen and combined carbon in the steel pro- 
duces methane (CH,). Because the larger molecules of 
methane cannot diffuse through the steel as readily as 
the small atoms of hydrogen, the methane collects at the 
grain boundaries, exerting a force which tends to pry the 
grains apart. Under stress, steel that has suffered from 
hydrogen damage is inclined to crack along the weakened 
intercrystalline paths. Thick-edge fractures are charac- 
teristic of tube failures resulting from this cause. Pro- 
duction of hydrogen damage generally requires relatively 
high metal temperature, although not necessarily high 
enough to cause structural changes characteristic of over- 
heating. 

An example of caustic attack, associated with hydro- 
gen damage, is illustrated in Fig. 4. Pictured here is 
part of a 4-in. slag screen tube which failed in a 1250-psi 
boiler. The tube wall is noticeably thinned around its 
whole inner circumference, being corroded about half way 
through at the top. Originally, the inside surface was 
coated by an adherent layer of highly magnetic material, 
mainly black oxide with minor amounts of copper and 
silica, the deposit being thickest near regions of greatest 
wall thinning. All of this material came off when the 
specimen was etched with acid to check for evidence of 
hydrogen damage. Before etching, the polished cross- 
section was uniformly bright and presented a normal 
metallic appearance. Etching brought out the darkened 
area, indicative of hydrogen damage around the entire 
tube and extending almost through the metal in places. 
The thick-edge longitudinal crack at the point of failure 
is characteristic. Metallographic examination disclosed 
severe intergranular attack typical of hydrogen damage, 
but the tube had not been overheated sufficiently to 
change the microstructure in the outer shell of sound 
steel. The hydrogen damage and loss of metal are 
symptomatic of a corrosion process. Highly concen- 
trated boiler water caustic has destroyed the metal’s pro- 
tective oxide covering, and iron has reacted with water 
to produce iron oxide. The other corrosion product, 
hydrogen, has entered the metal to cause a characteristic 
form of intergranular damage. 


Specific Effects of Temperature 


Laboratory tests by Berl and van Taack (5, 6) indicated 
that caustic solutions stronger than 5 per cent would 
attack the oxide film on boiler steel at 590 F. Kaufman, 
Marcy and Trautman (7) found that 5 per cent caustic 
solution at 470 F could, in 22 hr, remove the iron oxide 
previously formed on the wall of a steel bomb. These 
data, in agreement with estimates based on actual case 
histories, suggest that attack on steel may occur when 
boiler water caustic is concentrated to no more than a 
5 per cent solution. The boiling temperature of 5 per 
cent caustic solution is a little over 2 deg F above that of 
water boiling at the same pressure. It is a well known 
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fact (q.v., Duhring’s rule) that the boiling point eleva- 
tion due to a given quantity of caustic in solution is sub- 
stantially the same over an extremely wide range of pres- 
sures. What it means is this: if the temperature of a 
tube surface wetted by boiler water is only a few degrees 
higher than that of the main body of boiler water, for a 
given pressure, then the concentrating film may develop 
a content of caustic which is high enough to attack the 
protective oxide film and allow corrosion to occur. 

Even with conservative heat transfer rates, normal cir- 
culation of water through generating tubes and no de- 
posits on steaming surfaces, it is quite possible to get 
temperature drops of several degrees from metal to boil- 
ing liquid. For example, assuming (8) a heat-transfer 
film coefficient of 5000 Btu/hr/sq ft/deg F, heat input at 
the rate of only 15,000 Btu/hr/sq ft would raise the in- 
side metal temperature 3 deg above that of saturated 
steam, which is quite enough to establish a critical con- 
centration of caustic at the metal-water interface. Caus- 
tic corrosion does not occur ordinarily, due to the fact 
that turbulence at the steaming surface tends to rinse the 
caustic away as fast as it can accumulate under bubbles 
of steam developing on the heat-transfer surface. But 
anything that interferes with the rinsing process, such as 
a porous deposit, a steam blanket or even too many 
steam bubbles at some critical point, may allow caustic 
to concentrate and induce attack. 

In the great majority of cases, caustic corrosion is ac- 
companied by changes in microstructure which indicate 
overheating of the metal. Naturally, the higher the 
temperature of the metal, the greater the tendency for 
caustic to concentrate at the metal-water interface. As 
has been stated, temperatures in the concentrating film 
as little as 2 or 3 deg above saturation may, under condi- 
tions of inadequate wetting, develop caustic concentra- 
tions in the order of 5 per cent. A temperature differ- 
ence of about 10 deg F could theoretically give a 20 per 
cent solution, or the equivalent of 200,000 ppm of sodium 
hydroxide, from one to ten thousand times the concen- 
tration of caustic soda maintained in most of the boiler 
waters throughout this country. But metal tempera- 
tures possibly 300 to 800 deg above saturation, as indi- 
cated by changes in the microstructure of the steel, are 
not infrequent in contemporary boilers. It certainly is 
no wonder that caustic corrosion, as well as hydrogen 
damage, goes hand in hand with the overheating of boiler 
steel. In fact, the authors know of no case in which 
corrosion did not accompany overheating of metal in con- 
tact with boiler water, unless the metal surface was 
shielded by a water-impermeable layer of scale. Exces- 
sive metal temperature not only invites high caustic con- 
centration directly, but the rapid formation of steam 
bubbles obstructs normal rinsing to a very marked de- 
gree. In the extreme case of film boiling, virtually no 
rinsing at all occurs; corrosive attack is almost a cer- 
tainty under such conditions. 

Water-permeable deposits may play a double role in 
aggravating corrosion on steaming surfaces. How such 
deposits impede rinsing and allow high caustic concentra- 
tions to build up has been mentioned previously. By 
offering resistance to heat transfer, porous deposits in- 
crease the temperature differential between water and 
metal. Higher metal temperatures mean higher con- 
centrations of alkali and greater likelihood of caustic 
attack. Also, if the heat-insulating effect of the deposit 
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is appreciable, metal temperature may be brought up 
high enough to cause hydrogen damage or even overheat- 
ing of the steel. 

Tubes blanketed by a more or less continuous layer of 
steam are exceedingly susceptible to caustic corrosion. 
Fig. 5 represents a section of horizontal hair-pin tube 
from a 250 psi waste-heat boiler. Steam obviously 
blanketed the upper surface, which corroded completely 
through in several places. Corrosion was greatest at the 
apparent water level because of higher caustic concentra- 
tions there. The photograph shows part of the tube in 
perspective and tends to confuse the fact that the inner 





Fig. 5—Gouging as a result of steam blanketing. The inner 
tube surface was substantially free from deposit 


surface was substantially free from deposit. Micro- 
examination of the metal indicated extreme overheating, 
as might be expected under the heat-insulating blanket of 
steam. Several other tubes were damaged in similar 
fashion, and a goodly proportion of the oxide produced 
was found in the headers and steam drum. The practical 
problem in this case is to obviate theevaporation on poorly 
wetted overheated surfaces, which results in excessive 
alkali concentration and consequent failure of the tube. 
Either a reduction in heat input, an increase in water 
circulation rate or mechanical changes to eliminate steam- 
pocketing along the top of the tube may be considered as 
possible means for correcting corrosion difficulties of this 
nature. Of course, any case of caustic corrosion can be 
ameliorated, if not eliminated altogether, by excluding 
free caustic alkalinity from the boiler water. This ap- 
proach has only limited applicability, however. Most 
industrial plants use appreciable makeup water contain- 
ing scale-forming impurities, and must therefore main- 
tain some free boiler water caustic in the interests of scale 
prevention. 


Corrosion Fatigue 


Alternate heating and quenching of boiler steel may 
lead to metal fatigue, but it may also invite corrosion by 
rupturing the oxide coating over the metal, sometimes 
producing damage (corrosion fatigue) in the form of long, 
rather straight cracks or wrinkles. Fig. 6 represents a 
1350-psi boiler tube which failed at deep cracks extending 
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along one side. Some distortion occurred as the tube 
tended to open up under pressure. Short crevices, per- 
pendicular to the longer logitudinal ones, contributed to 
form a network over the damaged surface. Microscopic 
examination revealed severe overheating but no hydrogen 
damage. Minute tentacles of black iron oxide pene- 
trated into the metal, and deposit of similar composition 
lined the larger cracks. Overheating, steam blanketing, 
alternating stresses due to quenching, and high concen- 
tration of boiler water caustic contributed to failure in 
this instance. 


Direct Oxidation by Steam 


Corrosion is sometimes possible without benefit of 
caustic alkalinity to attack the protective iron oxide 
film. Complete blockage or major obstruction in a 
boiler tube can cause the tube to overheat and become 
partly filled with highly superheated steam. A continu- 
ous insulating blanket can also develop in a tube so posi- 
tioned that all steam generated within it tends to travel 
along the side exposed to radiation. Local “‘film boiling’ 
may likewise produce temporary hot spots. But hot 
steel in contact with superheated steam tends to oxidize 
directly, producing hydrogen and a deposit of black iron 
oxide which usually clings tightly to the metal, often re- 
sembling anthracite in appearance, although it may be 
spalled off by repeated quenching as.water strikes the 
overheated metal. 
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Much has been said in preceding sections concerning 
the accelerating action of concentrated caustic upon the 
corrosion of heat-transfer surfaces. If the presence of 
caustic in the boiler water can lead to aggravated damage 
where the boiler water concentrates, then why not elimi- 
nate the caustic and operate with captive alkalinity or 
with ‘“‘pure’” water containing as little as possible of any 
dissolved substance? Either of these expedients will 
slow down the attack, but may not prevent it if the ther- 
mal conditions are severe, as has been demonstrated con- 





Fig. 6—Failure characteristic of corrosion fatigue 


clusively in a number of cases on record. On the other 
hand, the beneficent aspects of caustic at the low con- 
centrations normally carried in boiler water must not be 
forgotten. Meeting the specific problem in a specific 
boiler is then a matter of engineering judgment not un- 
like that of a physician who must decide whether his 
patient requires surgery or may be helped adequately by 
medicine. 
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Labor Saving in Small Boiler Plants 
Through Modern Equipment 


By CARL E. MILLER 


The following notes are abstracted from Combustion Engineering-Superheater, Inc. 
a paper presented at the Eighth Annual 


Anthracite Conference held at Lehigh Uni- In many older industrial power plants of both small 


versity, May 4, 1950. By reviewing the op- and medium size, labor-saving devices such as coal- and 
portunities for installing modern labor- ash-handling equipment, feedwater regulators, reliable 
; i ? . stokers, and automatic cinder disposal systems were not 
saving equipment in small and medium- available; and it was general practice to have one man 
size industrial boiler plants the widely held as water tender, a second to fire the boiler, a third to sup- 
ply the coal (often by wheelbarrow), and a fourth to re- 


opinion that fuel oil burning means less < 
move ashes and keep the plant clean. With modern 


operating labor is controverted. equipment all these functions can be consolidated into 


one-man operation. 

An initial requirement for a properly designed anthra- 
cite-burning plant equipped with adequate labor-saving 
HERE is little doubt of a feeling that coal-fired 
boiler plants require more operating labor than those 
burning oil. Whether there is any foundation for 
such a belief is open to question, when a well-designed 

and well-operated plant is considered. 

It cannot be denied that more labor is often employed 
for operating a coal-fired installation, but this is fre- 
quently due to lack of modern labor-saving devices or 
failure to use them properly. Many anthracite-burn- 
ing plants lack even the simplest devices for moving coal 
from the storage bin to the stoker hopper; others have 





modern equipment but have failed to realize the possibil- 
ity of reducing the operating force accordingly. Some- Fin, S-<Shep cansmblp of travian quate cen chantes 
times, possible reductions in manpower are recognized, method of collecting cinders and regulating depth of fuel 
but changes cannot be made because of certain local regu- bed 
lations that require a man for each of a number of differ- 
ent jobs. 
devices is a suitable stoker. For such plants two types 
of stoker are best adapted. For the small plant it is 
usually a single-retort, underfeed type having screw feed 
and equipped with automatic combustion control to reg- 
ulate the rate of coal feed and the quantity of forced- 
draft air supply to suit the load. When burning anthra- 
cite on such a stoker the resultant ash is fine and usually 
free from clinkers, so that the refuse can be removed au- 
tomatically without difficulty. With the combination 
of automatic combustion control and continuous ash 
removal from the fuel bed (see Fig. 1) the only manual 
labor necessary is that for cleaning of the ash pit once a 
day, or once a shift. Such installations generally have 
capacities up to about 10,000 Ib of steam per hour. 

Above this range of capacity the traveling grate stoker 
is the usual choice for burning anthracite. Fig. 2 is a 
shop assembly view of such a stoker, which incorporates 
Ten, }<-fiale-comevel with ansaid welesteel ctabue busning the automatic method of collecting siftings from under 

anthracite the grate. 
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As one may recall, not too many years ago the proce- 
dure for collecting the siftings was to draw them manually 
out onto the floor and then shovel them into a wheelbar- 
row for disposal. This is now replaced with the mecha- 
nism shown which consists of screw conveyors in each 
windbox section, traversing the entire width of the 
stoker. These conveyors move the siftings to the outside 
of the stoker where they are discharged to a collecting 
conveyor. This, in turn, transports the material to a 
point at the rear of the stoker for disposal or for return to 
the furnace. A single motor drives the entire mecha- 
nism. 

Another feature is the adjustable gate mechanism at 
the front for maintaining the desired thickness of fuel bed 
to suit the particular size of coal being burned. 

In the earlier installations of traveling grate stokers 
burning anthracite, difficulty was sometimes encoun- 
tered with ignition of the incoming fuel. In modern in- 
stallations this problem has been solved by use of a long 
rear arch. With this construction the fine particles 
blown from the rear of the grate are carried forward and 
deposited on the incoming fuel. This, in addition to the 
reflected heat from the arch and the flow of hot gases to- 
ward the front of the stoker, assists in maintaining igni- 
tion. At high ratings, the increased air flow increases the 
effect at the front of the stoker so that even more effective 
ignition is obtained. Thus the rear arch serves both to 
assure mixing of the combustion gases and to assist igni- 
tion of the incoming fuel. 

Another important factor, if operation is to be carried 
on with a minimum of manpower, is adequate coal- and 
ash-handling equipment. 









Fig. 4—Combination bucket and 
screw conveyor 
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Fig. 3—Screw conveyor for 
feeding stoker hopper 














One of the simplest methods for a small plant burning 
a few hundred tons of coal per year is an overhead larry 
for the coal and refuse containers for the ash. Such a 
plant of about 450 hp, consuming around 500 tons of an- 
thracite annually, would require only about 2'/. hr of 
actual operating labor daily. 

Another inexpensive method of keeping the stoker 
hopper full, if the bunker is opposite the boiler, is through 
use of a small screw conveyor. Such an arrangement is 
indicated by the sketch in Fig. 3. 


Equipment for Larger Plant 


For the larger industrial plant consuming around 1000 
tons of anthracite annually, bucket elevators, screw con- 
veyors and mass conveyors are often used. Fig. 4 shows 
a combination bucket elevator and screw conveyor. By 
using hopper switches to start and stop the conveyor, this 
arrangement can also be made completely automatic and 
the total cost installed should be approximately $4000, at 
present prices. 

Where the bunker is opposite the boiler, a mass con- 
veyor is often applicable. Fig. 5 shows this type of con- 
veyor. It consists of an enclosed casing through which 
conveying flights travel. Coal moves upward and for- 
ward with the flights in a solid column to the point of 
unloading at the top of the chute which then carries the 
coal by gravity to the stoker hopper. Such a conveyor is 
dustless and flexible in application, as it can be loaded or 
unloaded at any point. Its cost for a typical small plant 
is about $3000. 

Another possibility, within this range of boiler capaci- 
ties, is use of a bucket elevator arranged so that both coal 


-Firetube boiler 
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and ash can be handled by the same conveyor. That is, 
when handling coal the buckets are loaded at the bottom 
of the hopper and move up and across the overhead 
bunker where they are dumped and return to the point of 
loading by making a complete circuit. When coal is 
not being handled, ash can be removed from the hoppers 
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Fig. 5—Application of a mass conveyor 


under the stokers, loaded into these same buckets, and 
elevated to the top of the plant where they are unloaded 
into an ash-storage bunker. From here the ash can be 
discharged to trucks, as desired. One of the advantages 
of providing such an overhead ash-storage bunker is that 
it facilitates sale of anthracite ash which is usually in 
demand for the manufacture of building blocks in many 
localities. 

In the larger plants, use of the pneumatic type of ash- 
handling system is common. It has the advantage of 
cleanliness and simplicity of working parts, and is partic- 
ularly applicable to handling anthracite ash, 
clinkers rarely occur. 


as large 
However, it is more expensive to 


install initially than are any of the previously described 
systems. 


soa beabonmasaeabos 
QUESTIONS and ANSWERS 


Audel’s Power Plant Engineers Guide. A complete 
Steam Engineers Library covering Theory, Con- 
struction & Operation of Power House ay er A 
including Steam Boilers, Engines, Turbines, Auxil- 
liary Equipment, ete. 1500 Pages, 65 Chapters, over 
1700 Illustrations, 1001 Facts, Figures & Calcula- 
tions for all Engineers, Fire —~ Water Tenders, 
Oilers, Operators, Repairmen and 


APPLICANTS FOR ENGINEER'S LICENSE. 


~--=FREE EXAMINATION COUPON ---- 


AUDEL, Publishers, 49 W.23St.,N.Y.10,N.Y. 
MAIL. AUDELS POWER etary SHOINEERS Be amar 
for free examination. if 0.K. | will send you $1 T days; 
then remit $1 monthly until price of 3% is Said. Other 
wise | will return it. 


















Oe eh deed 







comburre 


PAY ONLY $1 AMO. 
Get this information 
for Yourself. Mail Cou- Wy, 

pon Today. No obliga- READ FOR Occupation — 


tion Unless Satisfied. F 
ASK TO SEE IT. PROFIT! Employed by 


Name_ = ———— —_ 
Address — 


COMBUSTION—dune 1950 


TT. TN ROTTS FM mH 





Facts and Figures 


Bars of iron over a foot long were once used as currency 
in England. 

Sd 

The first steel pipe was made by screwing together old 
musket barrels. 

* 

Conservative estimates place petroleum reserves in the 
Middle East about equivalent to those in North America. 
2 

Solar energy has been calculated as equivalent to about 
5000 hp per acre at noon. 

* 

Fission of a kilogram of uranium 235 is said to equal 3 
X< 10® times the energy released by combustion of the 
same weight of coal. 

i 

Steel plants in the United States can produce almost as 
much steel as the rest of the world put together. 

® 

Modern large steam generating units are usually de- 
signed for an overall draft loss of 6 to 8in. A large por- 
tion of this is taken up by the air preheater. 

* 

Replacement of a part of the cement with fly ash in- 
creases the resistance of concrete to the action of freezing 
and thawing. 





Terrell H. Walker Passes 


Terrell H. Walker, manager of the Service and Erection 
Department of Combustion Engineering-Superheater, 
Inc., died at Roosevelt Hospital, New York, on June 9, 
after an extended illness. He was 65 years old and 
widely known in the engineering field as an expert on in- 








stallation, starting up, and operation of power plant 
equipment. 

A native of Virginia and a graduate of Virginia Poly- 
technic Institute, his earlier connections included Gen- 
eral Electric Co., Narragansett Electric Co. of Provi- 
dence, R. L., Stone & Webster Engineering Corp., 
Dwight P. Robinson, Inc., and United Engineers & 
Constructors. He joined Combustion Engineering in 
1936. Surviving are his wife, Beatrice S. Walker, and a 
son, Terrell H. Walker, Jr. 
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It was 1912 — and dances like the “Turkey Trot”, “Bunny 
Hug” and “Fox Trot” caught the public’s fancy— when we 
% introduced “Flexitallic”, the original Spiral-Wound Gasket, 
“and opened to Industry new fields of opportunity in the 


confining of fluids at high pressures and temperatures. 


“WHAT IS THE RIGHT 
GASKET FOR THIS JOB?” 


Every Flexitallic Spiral‘Wound Gasket is 
engineered from the ground up for operation at 
specified temperatures and specified pressures— 
and to meet particular conditions of thermal and 
physical shock, corrosion, vibration, or unusual 
joint stress. 


The basic Flexitallic principle—the spiral 
winding of V-crimped spring-like metal plies 
alternating with plies of filler—lends itself to 
almost unlimited variation in material and 
structure to meet the varying demands of use. 


The physical and chemical properties of the 
metal, the type of filler, the relationship of filler 
to metal in the winding—all these are variables 
in the hands of the Flexitallic engineer who is 
designing a Flexitallic Gasket for a specific use. 


Using the most precise instruments for the 
determination of yield values, resilience and 
gasket density, the Flexitallic engineer builds 


The name “Flexitallic” is the registered trade mark identifying the [= 
original (patented) Spiral-Wound Gasket. Now—for your protection 
and ours—this trade mark FLEXITALLIC is stamped into the outer 
ply of every genuine Filexitallic Gasket. Your guarantee of quality. 


each Flexitallic gasket to an exact standard of 
performance. 


Many Flexitallic Gaskets—originally designed 
as “specials” for oil refineries, chemical indus- 
tries, power plants, shipyards, ship operating 
companies—are now “standard” gaskets in the 
Flexitallic line. 


If safe sealing is of serious concern to you, 
give us these facts on your gasketing require- 
ments: (1) Fluid to be confined; (2) Type of 
flange and dimensions; (3) Operating pressures 
and temperatures; (4) Bolting data. 


In return we will send you a genuine Flex- 
itallic Spiral-Wound Gasket. Test it severely— 
in your laboratory or on the job. The results 
will show you why most industries in the high- 
pressure, high-temperature field are standard- 
ized on Flexitallic Gaskets. 


FLEXITALLIC GASKET COMPANY 
Eighth and Bailey Streets, Camden 2, N. J., U.S.A. 
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Trends in Steam Plant Design 


By PAUL E. GOURDON 


Chief Mechanical Engineer 
Ebasco Services, Inc. 








This paper, which was presented at the 
recent Midwest Power Conference in Chi- 
cago, reviews objectively some of the more 
significant and outstanding trends in the 
engineering and design of modern steam- 
electric generating stations, with partic- 
ular reference to achieving a balance be- 
tween all the variables involved. 





HE utility industry justly prides itself on the high 
quality and reliability of the service it renders, in the 
face of mounting investment costs, increased fuel, 
operating and maintenance expenses, and limitations im- 
posed upon the rates that can be charged for the service 
rendered. 

Under the impact of a number of factors, many of 
which are economic in character, there has come about a 
change in the thinking of power engineers. This has 
resulted in new ideas that make it possible for manage- 
ment to effect economies in specific situations. It is 
true that some trends are brought about from a desire 
to contribute to development of the art, but these in- 
stances are few, even when founded, in some degree, upon 
economic justification on a long-range view. 

There is not unanimity of agreement among engineers 
and management as to the economics of some trends. 
Nonetheless, the increasing number of installations incor- 
porating new features, and the satisfactory experience 
with them, suggest a close scrutiny of their merits. 





Unit Installations 


High availability, together with improved reliability 
of steam generators, has expanded the use of the unit 
type of installation in which a single turbine-generator is 
served by a single steam generating unit. This prin- 
ciple is frequently extended so that in multiple installa- 
tions, no interconnections are provided between the unit 
arrangements. Substantial savings in investment, as 
well as a decrease in operating and maintenance costs, are 
thereby realized. 

Some engineers feel that a case can be made for two 
boilers per turbine-generator and, perhaps, interconnec- 
tion between groups. Undoubtedly, some situations 
justify the added expense, but assumptions made as to 
outage and other conditions have a substantial bearing 
on the results. 

There is no ready answer for the problem of a limiting 
size of steam generator beyond which the unit arrange- 
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ment might be considered hazardous; the decision will 
depend on specific conditions. 


The Outdoor Plant 


Practice and experience in the oil and chemical indus- 
tries pointed the way to the semi-outdoor type steam- 
electric station, especially where climatic conditions did 
not require the complete protection afforded by a con- 
ventional building. As time went on, more and more of 
the enclosing structure was eliminated, and today there 
are in successful operation many types of semi-outdoor 
and outdoor steam plants. 

This type of design received strong emphasis during 
the war, because of the need to conserve materials. An 
additional accelerating factor has been the high cost of 
structural materials and other construction costs. Al- 
though new problems, relating to weather protection and 
freezing, were created, adequate solutions have been de- 
veloped and are under further study for refinement. 
Increasing use of this type of plant has led manufacturers 
to re-examine their own designs, with the result that sub- 
stantial progress has been made in the adaptation of their 
equipment for all-weather use. 

There is no general answer as to how much the outdoor 
type of plant will save, as each case must be analyzed in 
relation to its own influencing factors, such as site, foun- 
dations, climatic conditions, economies of circulating 
water system, degree of isolation of the plant, etc. 

In analyzing the merits of such design, it must be kept 
in mind that the traditional building requires substantial 
maintenance, and the presence of a building inclines de- 
signers to find use for the volume made available. The 
addition of floors, platforms, stairways, additional light- 
ing and ventilation, all add to the total cost and house- 
keeping is expanded. Also, apart from the economy in 
structures, there are savings in piping runs, conduit runs, 
and other miscellaneous plant elements. 

A number of such plants have been through winters, 
sleet storms, heavy rains and hurricanes, and their be- 
havior has justified the use of this design. 


Centralized Control 


Use of a centralized control room is meeting with in- 
creased favor among engineers and operators. The 
almost completely automatic operating characteristics of 
a modern steam plant and its development into a so-called 
“push-button” plant lends itself very well to centralized 
control. It takes more highly skilled personnel to oper- 
ate the present-day power plant, and the imperative 
need of keeping down operating costs further justifies 
centralized control. 


5] 








A sequel has been development of the so-called func- 
tional instrument board which requires about a third less 
length and no greater width than the usual walk-in board. 


Cooling Towers 


Only in recent years has the cooling tower established 
itself as an important means for cooling condenser circu- 
lating water in central sections.!. In the past, its use 
was restricted to small power installations, even though 
for many years it had a reasonably firm position in the 
industrial and chemical fields. The increasingly difficult 
problem of finding suitable power sites with adequate 
condensing water in certain sections of the country did 
much to extend the use of cooling towers. 

A cooling tower entails additional losses both in capac- 
ity and in fuel; but when these are properly equated, 
it is found that the cooling tower has broadened the 
choice of sites. 


Main Station Crane 


Justification for a main station crane of capacity ade- 
quate to handle the largest component of the turbine- 
generator has come under critical study. The trend is 
definitely toward a capacity that will take care of any 
part of the turbine-generator unit, excepting the heaviest 
part which must be handled during erection. This re- 
sults in lower cost of substructures, superstructures and 
the crane itself. 

Some contend that should a serious breakdown occur, 
whereby the heaviest piece of the unit would have to be 
handled, much of the savings would disappear. How- 
ever, experience shows such occurrences to be infre- 
quent, and in view of the savings due to the lighter in- 
stallation, management can decide whether to take the 
calculated risk. 


Condenser Deaeration 


While the use of the deaerating type of feedwater 
heater is well established in power plant practice, some of 
the larger utility companies have made effective and suc- 
cessful use of condenser deaeration for many years. 
There is a definite trend in this direction, especially in 
the application of the outdoor and semi-outdoor types of 
design. Condenser deaeration permits reducing ma- 
terially certain supporting structures and this contrib- 
utes to simplification and savings. 

It is recognized that condenser deaeration perhaps 
takes away a slight degree of insurance in respect to pro- 
tection against oxygen corrosion, but experience seems to 
justify taking this risk, if it can be called such. 


Other Trends 


There are significant trends in many other plant fea- 
tures all having as the objective a reduction in plant 
costs and in operating and maintenance expenses. 

Decrease in the height of the turbine pedestal brings 
about more compactness with consequent savings in 
structures, piping, conduit. This advantage can be 
realized in any type of plant although the semi-outdoor 
plant has gone quite far in this direction. Some such 
plants have a height from ground level to top of turbine 
pedestal of 12 ft and utilize twin condensers; another 





! The author apparently refers to the United States, inasmuch as cooling 
towers have long been widely employed for central stations abroad. —Ep1ToR 
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design has a 16 ft height. A 60,000-kw installation with 
a conventional transverse arrangement of the condenser 
utilizes a height of 23 ft. 

It costs money to go into the ground with structures 
and equipment. Hence additional pumping head in the 
condenser circulating-water system may be warranted 
as against going into the ground to maintain the custo- 
mary complete siphon. 

Because of the increased reliability of fan equipment 
more installations equip the steam generating unit with a 
single forced- and a single induced-draft fan. 

Variable-speed couplings for driving boiler feed pumps 
and fans are increasing in use. However, their eco- 
nomics are rather close, and some problems remain to be 
resolved in the smoothness of their operation. It is 
believed that something might be done in lowering their 
initial cost. 

In the conventional type of power plant having the 
usual building enclosures, the arrangement of the so- 
called auxiliary and pulverized coal or bunker bay has 
resulted in blending these two together with consequent 
reduction in the overall dimensions of the building. The 
resulting arrangement is better coordinated and facili- 
tates centralization of accessories with corresponding de- 
crease in length of piping, duct work, conduits, power and 
control wiring, etc. The unit arrangement influenced 
this change. 

The extended use of welding and improved and more 
reliable piping materials are contributing to the justifi- 
able elimination of duplicate piping systems wherever 
reliability is not impaired. Great care should be given 
to location of equipment for accessibility and mainten- 
ance, such as is conducive to good housekeeping. 

Steam plant design has kept pace in providing more 
congenial atmosphere for its highly skilled operating 
personnel, with heating and ventilating systems which 
result in substantially higher investments. However, 
there is room for much study to the end that these fea- 
tures may be applied economically to the modern power 
plant. In some localities where climatic conditions 
justify it, air conditioning is considered worth while and 
is installed in those areas where the operating personnel 
are likely to be located for long periods, as in the central- 
ized control room. 


The Model as an Engineering Tool 


The three-dimensional model has considerable merit 
not only in facilitating the exposition of ideas but also 
as a check of construction designs, thus reducing engi- 
neering and design costs and minimizing field revisions. 

Various uses can be made of such a model. Recently, 
a group of three utility companies desired to explore the 
possibilities of a common design for three new plants. 
An elementary three-dimensional model was developed 
having plant components movable on a scaled base. 
Quick decisions were reached as to the important funda- 
mentals of the design, as the various components could 
be moved about and different design arrangements 
worked up in a matter of a few minutes. 

These models are inexpensive compared to the savings 
possible. Apart from this, they expedite decisions par- 
ticularly in group meetings, as it is more convenient to 
appraise the merits of a design from a model contrasted 
to discussions from a number of drawings representing 
different ideas. 
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Responsibilities of a Consulting 
Engineer 


By LESTER L. BOSCH 
Project Manager, Jackson & Moreland 


n considering the responsibilities of the 

consulting engineer, we need first to ex- 
amine those responsibilities that are the 
basic obligations of every engineer. After 
these basic obligations are well understood 
we can then consider those additional re- 
sponsibilities that are imposed upon the 
consulting engineer. 

In this self-examination, we should ask 
ourselves whether our young profession is 
growing up to its responsibilities. Are we 
as individual engineers maturing? Are we 
taking a broad viewpoint of the problems 
of mankind? Are we giving our fellow 
men the full and complete advantage of 
our special training and qualifications, or 
are we side-stepping important responsi- 
bilities? Are we vocal, or do we allow 
matters that should be our concern to fall 
by default to the incompetent and imma- 
ture, who cannot cope with them but who, 
unfortunately, can gain great authority 
and the power of decision over them? Be- 
yond this we need ask ourselves if we are 
being exemplary citizens. Do we instinc- 
tively respect the rights and privileges of 
others? 


The Engineer's Qualifications 


Let us start by taking a candid look at 
our qualifications. Is it not part and 
parcel of our very nature to think in terms 
of the fundamental, in the basic concepts 
of time and space, cause and effect, of 
sound economics? Are we not intimately 
familiar with the laboring man’s problem, 
and do we not know him in his working 
environment? We work with manage- 
ment; we worry with management; we 
see and understand the big and small prob- 
lems facing management and all industry. 
Costs are continuously and indelibly in our 
minds. We daily face the challenging 
problems of competition, yet must remain 
professional in our approach and handling 
of such problems. 

We as engineers have the vision to see 
the total dangers of the share-the-wealth 
philosophy, the nationalization of indus- 
try. We probably realize, too, better than 
any other group, the great technological 
opportunities that lie ahead for the benefit 
of our fellow men. We know hard work; 
we know cold facts; we are realists. We 
have a full appreciation of the importance 
of private initiative and understand well 
the triumphs of man when free to use his 
own resourcefulness. Our work is not 
limited by state or national borders; in 
fact, it extends the world around. No 
other profession, no other group can equal 
that of the engineer in richness of back- 
ground, maturity of experience or poten- 
tial ability to serve mankind in this larger 


* Paper presented at Management Session, 
Northeastern District Meeting, American I nsti- 
tute of Electrical Engineers, Providence, Rhode 
Island, April 26, 1950. 
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way. No other group is more capable of 
keeping its feet on the ground in approach- 
ing the basic problems of our times. 


Broadening Engineering 


We are fundamentally honest and sin- 
cere, and have done a good technical job 
in designing structures and in making 
them inherently safe; and for these quali- 
ties we have merited and received the re- 
spect of our fellow men. But, as a profes- 
sion, we are as yet in adolescent life; we 
have not merited nor have we received the 
respect of our fellow men for the satisfac- 
tory discharge of our broader responsibili- 
ties. In addition to our expertness in 
technical matters and our fundamental 
adherence to the sacred canon that the 
design must be safe, we need to get into 
broader things in larger numbers. This 
does not imply that we need to become 
politicians; but we must have the courage 
to challenge the warped and impractical 
ideas of the demagogue, to oppose those 
who think that by pressing a button, filling 
out a form, socializing industry, men can 
live in some Utopian existence conjured 
up by a regimenting state. As engineers 
we must take full advantage of our unique 
opportunity to rebuild the importance of 
man himself as an individual and we should 
act as a motivating influence to add needed 
stability to society as a whole. 

We need to join with those relatively 
few members of our profession who are 
already performing outstanding work in 
the humanities and are getting that full- 
ness of satisfaction which comes from doing 
for others. We need to develop a fuller 
understanding of the great fundamental 
changes that have occurred within our life- 
time, of the draining of our natural re- 
sources, and the alarming dependence of 
the average man upon scientific and engi- 
neering miracles to solve all problems and 
do all work. 


Professional Organization 


It would be well if we as individuals 
were more articulate in our daily business 
and social lives; it would be well if we 
were more articulate as a profession. It is 
here that we as a profession face a challeng- 
ing problem of our own—that of searching 
for and finding an organizational mecha- 
nism which will permit our profession to 
carry out the broader phases of its yet 
adolescent life. No profession can be ar- 
ticulate unless it is representative; it can- 
not be representative unless it is responsi- 
ble. In this search for representation we 
need to deliberate fully, plan carefully and 
act wisely lest our real aims and purposes 
be defeated and our profession constrained 
from reaching full maturity. We must be 
ever vigilant lest our profession, which 
should be almost as universal as mathe- 
matics itself, become caught in a web of 
sectionalism or shortsightedness. Shallow 


principles have no place in the engineering 
profession and must be checked. The 
freedom and opportunity of our profession 
to serve industry, our fellow men and 
society must not be stifled by a selfish 
minority within our own ranks acting in 
concert with small caliber, “stateistic- 
minded”’ politicians. 

Neither the legal profession, which by 
necessity must operate within areas of 
political jurisdiction, nor the medical pro- 
fession, which unfortunately for man’s 
welfare has been throttled artificially since 
horse-and-buggy days by state boundaries, 
can offer us a “pat” pattern. Ours is a 
different profession; we have different 
problems; we have different situations; 
we have different responsibilities. We 
must develop our own professional organi- 
zation and specific codes of practice. How- 
ever, we do have in common with these 
other great professions the concept of a 
professional man that requires practice 
with technical expertness, the highest 
ideals of honesty and integrity, and exem- 
plary citizenship. 


Foundations of Consulting Practice 


The fundamental responsibilities we 
have just discussed as applying to all 
engineers are the very foundation upon 
which a consulting practice must be based. 
For a consultant above all must be a pro- 
fessional man serving himself only to the 
extent that he serves others first. Before 
he can give his best advice or counsel, he 
must thoroughly understand not only the 
engineering-economic problems confront- 
ing the client but, just as important, the 
client’s own situation as well. Then, hav- 
ing understood, he must protect his client 
with strict professional confidence. Being 
a professional man, he cannot engage in 
fee or price competition with his fellow 
consultants. On the other hand, it is his 
basic responsibility to so conduct himself 
that the cost of his services to his client is 
kept to the minimum consistent with the 
best final overall result. 

It will be helpful in enumerating the 
more important specific responsibilities of 
the consulting engineer if we review briefly 
the types of service he is usually called 
upon to perform. For convenience, these 
may be classified roughly in the following 
five broad categories: 


1. Project work that, generally speak- 
ing, includes all or any part of the 
engineering work associated with 
a prospective or actual construc- 
tion job, i.e., preliminary investi- 
gations and studies; design, 
specifications and drawings; con- 
tracts; construction supervision, 
job costs and inventory records; 
initial operation, test runs and 
final acceptance. 

2. Process or equipment design work, 
which often may involve research 
and development, patents, trade 
secrets, classified government ma- 
terial or work and the like. 

3. Professional services as a consult- 
ant, often to review operation 
procedures, a plan or project, or 
to directly assist a client within 


(Continued on page 55) 
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Continuing Metallurgical 
Study Produces Major 
Savings For Utilities 


ACK some ten years ago, Kellogg’s metal- 
lurgists, working with the turbine manu- 
facturers, discovered that carbon-moly steel, 
which had been “killed” with less than half . 
. a pound of aluminum per ton, could readily 
mo be heat-treated at lower temperature to achieve 
the desired uniform acicular grain size for 
optimum elevated temperature strength. 
© This was, naturally, important as the de- 
oo mand grew for piping to withstand operat- 
. ing temperatures up to 950° F. But even more 
4 important was the later discovery that this 
= steel showed practically no graphitization at 
this temperature. As a matter of fact, when 
graphitization troubles hit the utility industry 
in general during the early forties, Kellogg 
carbon-moly installations using this steel were 
found to be unaffected. Obviously this meant 
a saving of hundreds of thousands of dollars 
for those utility companies that had followed 
Kellogg carbon-moly specifications. > oa 
Today, to prevent graphitization at even ane 
higher temperatures (up to 1050° F.) chrome- as ae , 
moly steels have been generally adopted by . ”, 
the industry for main steam piping. 
Functioning in the same pattern as they did 
4 a decade ago, Kellogg’s metallurgical groups e 
are currently working toward pin-pointing the : 
minimum amount of chromium that can be be - ee 
used successfully in high temperature piping. Res aoe 
Specific and continuing development work Oe is _ 
is one of the many advantages that utility com- ; 
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high temperature and high pressure piping. Se Sat 













Illustrated — photomicrograph (500 m.) of 
, Xx specimen indicating presence of graphitization. 
os 
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Special studies of unusual Metallurgical research by 
problems such as graphitiza- recognized specialists who 
tion to assure long life and have made major contribu- 
low maintenance. tions in this field. 





Vessels 
Exchangers 
Condensers 
Process Piping 
a s ay Oy Se si ‘a\t Forged and 
. tu ea = g eS . s & . a Welded Fittings 
Exclusive Equipment for accu- Complete facilities for the fab- Top welding performance in Quality control, devised by Radial Brick Chimneys 
rately analyzing stressesinpip- _ricationof steelproductsfrom shopsand inthe field by weld- _ metallurgical experts, embrac- 


ing and providing unique simple forgings to specially ers accustomed to working ing forming, heat treating and 
data for critical installations. cast bi-metallic devices. under X-Ray checks. non-destructive testing. i 
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the framework of his own organi 
zation. 

4. Professional services as an expert 
witness in legal and labor matters, 
rate cases, hearings, appraisal and 
valuation work. 

5. Professional services as an adviser 
to an investment house, insurance 
company, institution or govern- 
mental authority. 


Project work may begin with, or consist 
entirely of, a preliminary engineering sur 
vey or study. Such a study must be 
approached by the consultant with a 
whole-seeing, whole-thinking frame of 
mind, It is here he must visualize the 
whole problem, evaluate the overall con 
cept and reach a fundamental understand 
ing of his client’s situation. The consult 
ant must set a realistic period of time for 
the accomplishment of the study. If the 
assigned area under investigation proves 
too narrow for reaching a satisfactory 
solution, this he must make known to his 
client. Experience, plus the exercise of 
judgment and reasoning, must then lead 
the consultant to select from many possi 
ble combinations those arrangements or 
plans appearing to have merit. He must 
then study these selections in detail to 
understand or compare the similarity or 
differences between them, their relation 
ships in time and space, and to be able to 
separate the trivial from the significant 

A comparison of engineering alterna 
tives often involves painstaking chores; 
these the consultant must willingly accept 
as a basic part of his responsibility in de 
veloping the final solution. Usually in 
this work of selecting an engineering alter 
native, the consultant finds that an analy 
sis of the incremental return on each incre 
mental investment helps clarify an other 
wise obscure differentiation. 

Engineering judgment frequently plays 
a very important part in selection, but it is 
the consultant’s responsibility to narrow 
to the minimum that area in which judg 
ment must be applied. Likewise, the 
human element in the problem and per- 
formance under future business conditions 
must be appraised in as thorough a manner 
as possible. 


Recommendations by Consultant 


The consultant must have the honesty 
and courage to make recommendations as 
indicated by the results of his study, re- 
gardless of opinions held by others. At 
the same time, he must never violate the 
canon of professional ethics regarding the 
passing of judgment upon the work of a 
fellow engineer. If he is to avoid the 
embarrassing situations that can arise out 
of these seemingly contradictory man- 
dates, it will be necessary for him to hew to 
the strictest professional principles. 
Above all, the consultant must never be 
motivated by personal interest in recom- 
mending a project that has questionable 
merit or which the client could better de- 
lay until a more propitious time. 

Before accepting a project design assign- 
ment a consultant must satisfy himself as 
to his prospective client’s reputation, his 
good intention to carry out the project, 
and his resources to finance it. In design- 
ing, the consultant must have the courage 
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to make a new and bold approach, yet he 
must not indulge in creating a monument 
to himself nor, on the other hand, let his 
pride of original concept or a minimizing of 
his office cost hold him to an unsatisfactory 
prototype solution. The consultant must, 
by application of knowledge and experi- 
ence, be able to improve upon and perfect 
the usual structure, formula, circuit, or 
perhaps an entire industrial process. He 
thus adds his contribution to the gradual 
process of achievement by which most of 
our industrial progress has been made. A 
consultant must insure that the design will 
follow the spirit of its fundamental con- 
cept and stay within the cost estimate. 
Should the detail design or field conditions 
indicate a significant departure from the 
agreed-upon plan, concept or cost, the con- 
sultant must immediately notify his client 
and reappraise his plans. 


Design Considerations 


It is mandatory for the consultant to 
continuously guard against ‘‘gold-plating”’ 
and an overconservative design. To do 
this, he must clearly distinguish between 
what is necessary for safety and what 
areas are subject to economic gains by the 
taking of calculated risks. He must sub- 
ject each arrangement to a searching ex- 
amination of potential failures, service out- 
ages and the like, and then determine the 
economic justification for duplication and 
the erection of various types of safeguards. 
He must studiously avoid burdening the 
design with protective features, often 
urgently supported on the basis of some 


past experience but which are not relevant 
or important in the case at hand. 

There are, of course, many facets to the 
consultant’s responsibility in project work 
that cannot be included. However, it 
seems important to touch briefly upon the 
relationship of the consultant to the manu- 
facturer and the utilization of standard- 
ized designs. It is, of course, the consult- 
ant’s obligation to keep an open-door pol- 
icy to all reputable manufacturers and to 
avoid, wherever possible, discrimination in 
the preparation of specifications. Bids, 
too, must be received with an open mind 
and with professional courtesy. A con- 
sultant must studiously avoid becoming 
obligated by accepting, from a manufac- 
turer, service or technical assistance be- 
yond what is reasonable and proper 
Every consultant must be aware of the 
importance of promoting standardization, 
yet he must be ever vigilant to detect 
standardization trends that are primarily 
and essentially for the benefit of the manu- 
turer but are a disadvantage to the ulti- 
mate user. All standards should be well 
coordinated and integrated with other 
standards if they are to stand the test of 
time. 

In the field of process or equipment de- 
sign, the consultant must be prepared and 
able to supplement, and to implement, the 
newest discoveries and developments of 
the scientist so that these are turned to 
practical usefulness for mankind. In this 
sphere the engineer is pushing forward the 
frontiers of both science and engineering. 

The consulting engineer who is retained 
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Saverman Scrapers are handling coal at many 
plants for as little as 2¢ per ton for each move into 


or out of storage. 


open storage of coal. 


@ Machine is simple and easy to operate. 


a station overlooking the storage area the operator 
controls every move of the scraper through a set 


of automatic controls. 


@ The equipment is adaptable to any ground re- 


gardless of the shape or condition of the area. 


@ Scraper piles coal in compact layers. 
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The Brantley Steam Station of the City of 
Danville, Va., completed in 1949, uses a 
1 cu. yd. Sauerman Power Drag Scraper 
to store and reclaim its reserve coal at a rate 


of 36t.p.h. Picture shows start of storage. 


If you have a coal storage problem write for 
the SAUERMAN aatalog. 
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RELIABLE SCALE OPERATION IS ASSURED 


with $-E-CO. COAL SCALES 


Specially designed worm reducer with 
extra heavy bearings and gears, together 
with a standard frame, totally enclosed, 
ball bearing motor, assures reliable scale 
operation. In addition, such items as end- 
less feed belt, heavy stainless steel hopper, 
and hardened steel parts, all contribute to 
make a unit which will 
run without failure day 
in and day out. 

Reliability of operation 
is the outstanding feature 
of S-E-Co. Coal Scales. 
You need such units in 
your plant. 


Write for bulletin. 


STOCK EQUIPMENT COMPANY 
715€ Hanna Building » Cleveland 15, Ohio 














to assist a client within the framework of 
his own organization or to review a specific 
plan or proposal has, of course, in the last 
analysis the basic responsibility to provide 
his client with good sound engineering 
advice. This must be developed through a 
fresh, vibrant yet cooperative approach, a 
full and mature understanding of his 
client’s situation, and a harmonious asso- 
ciation with his responsible personnel. 

The dominant responsibility of a con- 
sultant when serving as an expert engineer- 
ing witness or in appraisal and valuation 
work is more than that of developing and 
presenting an honest, fair interpretation of 
the facts according to the law or regulation 
which applies. It is rather a serious weigh- 
ing of issues in which the professional 
integrity, the interest of his client and a 
fairness to the question at hand must all 
be reconciled in his conscience. 

Many broad overall problems fall within 
the scope of an engineer’s responsibility 
when he acts in the capacity of an adviser 
to an investment house or governmental 
authority. In such a capacity, the engi- 
neer may often be standing upon the fron- 
tier of his profession, wielding an impor- 
tant influence in decisions of the greatest 
magnitude. Frequently he must deal 
entirely with laymen who hold key posts of 
government or finance. The engineer in 
such surroundings must hold fast to his 
professional principles, fundamental engi- 
neering-economic thinking, and the broad- 
est overall concepts of human dignity. 


Conclusion 


It might be said that the basic responsi- 
bility of all engineers is that of exemplary 
citizenship, service to mankind, and sound 
thinking in relation to the problems of our 
times. They must be ready and willing to 
challenge immature and irrational thinking 
wherever encountered and unselfishly give 
moral and financial support to technical 
and professional society activities, thus 
assuring to themselves and the engineering 
profession the role of serving mankind in 
the fullest sense. The extent to which the 
consulting engineer, in his daily work, 
visualizes and comprehends an engineer- 
ing-economic problem in its entirety, un- 
derstands his client’s particular situation, 
has the courage of his own convictions, is 
fair and honest, and practices his profes- 
sion with technical expertness is the extent 
to which he will live up to his obligations 
to his client and reap the reward of com- 
plete satisfaction. 


N.A.P.E. to Meet in 
St. Louis 


The Sixty-seventh Annual Convention 
of the National Association of Power En- 
gineers will be held in St. Louis, Mo., from 
August 15 to i9 at the Hotel Jefferson in 
conjunction with its Annual Power Show. 
Highlights of this year’s show, in addition 
to more than 100 exhibits, will be an indus- 
trial movie program, educational meetings 
featuring addresses by nationally known 
experts in the field of power, and round- 
table clinics. 
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Some Highlights of the Federal 
Air Pollution Conference 


| gpm on ‘Problems in Draft- 

ing and Administration of Air Pollu- 
tion Control Legislation,’’ Arthur C. Stern, 
of the New York Department of Labor, 
was of the opinion that control of atmos- 
pheric pollution poses a different problem 
for each community, depending upon the 
fuel available, the nature of local indus- 
tries and the topography of the region. 
Moreover, stack emissions that give ac- 
ceptable color or density values, by the 
Ringelmann Chart, may still cause a 
nuisance from dust. The measure of such 
emission should be the weight of dust per 
cubic foot of gas measured at standard 
temperature and excess air. 

Dust from sources other than the burn- 
ing of fuel is more difficult to evaluate and 
regulate, the suggested criterion being the 
amount of dust discharged in pounds per 
hour related to the quantity of product 
produced. Stack height is also a factor. 

Mr. Stern believed that regulations 
should provide for the approval of plans 
and the licensing of new installations; 
whereas existing installations should be 
subject to inspections for approval of 
operation. Penalties, he suggested, should 
consist first of threats of fines, jail terms 
and the shutting down of plants, where 
conciliatory efforts fail. Fines should be 
severe enough to discourage any thought 
that it might be cheaper to pay them than 
to correct conditions. 

Abuse of authority should be guarded 
against by providing an Appeals Board. 

Federal assistance should be limited to 
supplying research information. 


Pittsburgh Situation 


The situation with regard to Pittsburgh 
was discussed by Messrs. German, Rose, 
Eichenauer and Stewart. Here the smoke 
problem is the result of high concentration 
of industry, a large population, unfavor- 
able topography and bituminous coal. 

The first effort to obtain cleaner air in 
Pittsburgh dates from 1880 when a smelter 
was enjoyed by court order from creating a 
dust nuisance. A succession of ordinances 
of increasing stringency followed, some of 
which were invalidated by the courts. 

An enabling act was passed in 1917 pro- 
viding for county jurisdiction and within 
the county cities of second class were also 
given power to enact ordinances that may 
be stricter than that of the county. The 
present Pittsburgh ordinance is similar to 
that in St. Louis, in that use of bituminous 
coal is banned unless burned by mechani- 
cal equipment. There is differentiation 
between new and old installations as the 
former must comply fully with the regula- 
tions, whereas the latter must comply to 
the fullest extent possible where strict en- 
forcement would result in closing the 
plant. 

With further reference to Pittsburgh, 
A. X. Alpern, city solicitor, stated that no 
real progress in the abatement of atmos- 
pheric pollution had been made until the 
public was aroused, and that during the 
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A résumé of the Legislation 
Panel held during the three-day 
U. S. Technical Conference on 
Air Pollution, which took place 
in Washington, D. C., May 3-5. 
Other features of the whole 
program, not here reported, in- 
cluded an historical review, 
health hazards, effects on plant | 
life, cost of air pollution, means | 
for determining air contami- | 
nants, control through equip- 
ment and other means, an 
governmental action. 


last ten years an educational program had 
been carried on principally through the 
aid of newspapers and had thereby ad- 
vanced the cause more than had the pre- 
vious 40 or 50 years of attempted legal 
pressure. Violations average 1675 per 
year, most of which are settled amicably, 
with only 16 being taken to court. Retail 
fuel dealers are licensed; new installations 
must be approved and old plants inspected 
yearly; but no license is required for 
plant operators. Costs of inspections are 
levied against the plant owners. 


California legislation 


“The Legal Aspects of the California 
Air Pollution Control Act’’ were reviewed 
by H. W. Kennedy, county counsel of Los 
Angeles County. 

Increasing growth of population and 
establishment of many industries have re- 
sulted in a serious air pollution problem, 
the control of which was attempted by 
enactment of a ‘‘model smoke law,”’ which 
44 cities in the county adopted, but a trial 
of 1!/. years proved it unsatisfactory as 
each community had its individual prob- 
lem. 

The present 1947 California Air Pollu- 
tion Act provides for a control district in 
each of the 58 counties of the state. It 
also provides for legal machinery with 
teeth, adequate financing, an alerted 
citizenry and cooperation from industry. 
Administration in each district is under a 
board of supervisors selected from county 
officers and a Hearings Board is set up for 
control and enforcement. This board is 
composed of three members, appointed for 
three years, and consists of two lawyers 
and an engineer. Permits are required for 
the construction and operation of plants, 
with approval of plans necessary in the 
case of new plants. Orchard heating and 
other agricultural activities are generally 
excluded. Functions of the Hearings 
Board were described in some detail by 
H. V. Walker. 

Discussion which followed the papers by 
Mr. Kennedy and Mr. Walker questioned 
the. permit system and the rights of in- 
spectors to have free access to plants, es- 
pecially where secret processes may be in- 
volved; but the authors regarded the per- 
mit as vital and plant inspection as neces- 


sary, adding that the inspectors have the 
necessary ability and experience to pass 
on technical processes. Where corrective 
measures are prescribed, they are the 
joint responsibility of the company and 
the air pollution control body. However, 
the A.P.C. has no legal responsibility. 
Where it is certain that the process will 
comply, a permit is issued; and where un- 
certainty exists a temporary permit, sub- 
ject to test, is given. 

As to the specific limits of emission under 
the Act, the following standards were 
cited: 


Smoke density—less than No. 2 Ringel- 
mann 

Sulfur dioxide—0.2 per cent by volume 

Particulate matter—0.4 per cu ft 
standard gas 


For dust from non-fuel sources, limits 
have been set in the permissible quantities 
in pounds per hour, graded according to 
the amount processed. These limits start 
with 0.852 lb per hr for 200 lb per hr of 
processed material up to 40 lb per hr fora 
60,000-lb process load. 


St. Louis Situation 


“The St. Louis Code and Its Operation”’ 
was the title of a paper by R. R. Tucker of 
Washington University, St. Louis. He 
gave a brief review of attempts at air 
pollution control in that city, dating from 
1864. No real progress, however, had 
been made until 1933 when an ordinance 
was passed giving complete control over 
fuel burned within the city. This includes 
a clause providing that coals be washed to 
a quality equal to the face analysis of the 
seam. The original ordinance exempted 
home owners, but later amendments pro- 
vided that no class of fuel users would be 
exempt and restricted permissible fuels to 
less than 22 per cent volatile unless burned 
by mechanical equipment. All equipment 
must pass inspection and dealers are 
licensed. Provision was made for relaxa- 
tion of the rules to cover emergencies. 

R. L. Hansen, of the Manufacturing 
Chemists Association Legal Advisory 
Committee, took a stand against the license 
system for either the construction or the 
operation of plants, on the grounds that 
the granting of a license was no assurance 
of compliance with the statutes. Instead, 
he contended that industry should be given 
limits to which they must conform and 
should have the full responsibility of de- 
vising the necessary methods. He con- 
ceded that regulation of atmospheric 
pollution is necessary, but believed it 
should be recognized that control is a local 
problem to be handled by municipal and 
county organizations. 


Control in Britain 


Discussing .atmospheric pollution and 
methods of control employed in Great 
Britain, W. A. Damon, chief inspector of 
alkali works for the city of London, 
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traced real efforts to the Alkali Act of 1863, 
which was aimed at abatement of condi- 
tions brought about by the manufacture of 
soda by the La Blanc process, in which 
hydrochloric acid was discharged as a by- 
product. Under this act, which now ap- 
plies to all fumes, the present limits of 
emission are as follows: 


Soda works—HCI, 0.2 gr per cu ft 
Lead chamber process—SOz, 4 gr per cu 


ft 

Sulfuric acid concentration—1!/2 gr per 
cu ft 

Hydrochloric acid works—12 gr per cu 
ft 


The smoke abatement act was passed in 
1926 and under it emphasis is placed on 
sulfur dioxide. While washing with lime 
has been employed at Battersea power 
station and with ammonia at Fulham, 
these methods are expensive and the former 
presents a problem of stream pollution. 
Also, there is some question as to whether 
a cool wet gas with a trace of SO. might 
not prove a greater nuisance than a dry gas 
of higher SO, content. 

There are only six inspectors for the 
whole of England and Wales. 


Federal control not advisable 


‘National Aspects of Atmospheric Pollu- 
tion Legislation”’ was the title of the final 
paper and was presented by J. L. Hofflund, 
chief counsel of the U. S. Bureau of Mines, 
who saw no indication of the necessity of 
such control on a national basis. There is, 
however, a broader aspect to the problem 
where in certain localities international 
cooperation with Canada may be involved. 
Also, the possibilities of atomic power ap- 
plication may constitute a world-wide 
problem where local powers may not suf- 
fice. 

Furthermore, the Federal government 
can aid and, in fact, is aiding in the form of 
technical research through the Bureau of 
Mines; and the Public Health Service is 
also available in an advisory capacity. 


Conference on Heat 
Transmission 


Post-war heat transfer development will 
be the theme of an international discussion 
to be held in London, September 11 to 13, 
1951. Plans for participation by engi- 
neers in the Western Hemisphere are 
being arranged by the Joint Committee on 
North American Participation, which con- 
sists of representatives from The American 
Mathematical Society, American Institute 
of Chemical Engineers, The American 
Chemical Society, The American Society of 
Refrigerating Engineers, American So- 
ciety of Heating and Ventilating Engineers 
American Society of Mechanical Engi- 
neers, American Institute of Physics, 
American Institute of Mining and Metal- 
lurgical Engineers, The American Physi- 
cal Society, The Society of Automotive 
Engineers, The Institute of the Aero- 
nautical Sciences, and The Engineering 
Institute of Canada. 

The American Society of Mechanical 
Engineers is coordinating administrative 
details. 

Participation by British and European 
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engineers is being coordinated by the Insti- 
tution of Mechanical Engineers with the 
cooperation of 30 British societies and the 
engineering and technical societies of Aus- 
tralia, India, New Zealand, South Africa, 
Belgium, Denmark, France, Holland, 
Norway, Sweden and Switzerland. 

Preliminary plans indicate that the 
following subjects will be among those 
discussed: recent information on physical 
properties of gases and gas mixtures per- 
tinent to their heat transfer characteris- 
tics, measurement problems related to 
heat transfer, mass transfer and heat 
transfer by sweat and film cooling, con- 
densation at high speed flow, heat trans- 
fer to liquid metals, and the analogy 
method for the solution of conduction 
problems. 


Electric Output Figures 


Production of electric energy by utili- 
ties during April totaled nearly 25'!/2 bil- 
lion kilowatt-hours, the highest April out- 
put on record and exceeding that of April 
1949 by 9.6 per cent. Of this, hydro 
accounted for 32.6 per cent—a decrease 
over last year—and fuel-burning plants 
produced over 17 billion kilowatt-hours. 

The April 1950 coal rate averaged 1.19 
lb per kwhr, as compared with 1.23 lb a 
year earlier; and the consumption of coal 
and coal equivalent of other fuels showed 
an increase of 10 per cent over April 1949, 
compared with an increase of 13.8 per cent 
in total fuel generation. 

Natural gas consumption was up 17.5 
over a year earlier and fuel oil 35.9 per 
cent. In fact, the April 1950 oil consump- 
tion of 5,319,423 bbl was the highest on 
record for this season. 





Stocks of coal on hand at electric utility 
power plants, as of May 1, totaled over 18 
million tons, which was an increase of 17.6 
per cent during the month. Oil stocks, 
based on April use, were sufficient for 48 
days. 

For the 12 months ending April 30, 
1950, electric utility production was 298,- 
104,943,000 kwhr, which represented an 
increase of 3.8 per cent over the preceding 
12 months. 

Increase in installed generating capacity 
during the month of April 1950, as re- 
ported to the Federal Power Commission, 
was 701,906 kw, bringing up the total in- 
stalled electric utility capacity, as of May 
1, to 64,562,324 kw. 

Industrial power plant production dur- 
ing April was reported as 4,754,248,000 
kwhr, or an increase of 4.9 per cent over 
that of a year earlier. The total industrial 
electric generating capacity was 13,523,- 
843 kw. 


New Power Plant for 
Puerto Rico 


A new 14-million dollar steam plant is 
being constructed in the San Juan area of 
Puerto Rico to amplify the power facilities 
of that island. Plans call for the initial in- 
stallation of three 20,000-kw units, the 
first two of which are expected to be in 
service by next January, although pro- 
vision is being made for an ultimate 
capacity of 100,000 kw. 

The plant is being built as part of a pro- 
gram of The Puerto Rico Water Resources 
Authority to meet increased electrical de- 
mands by large-scale housing develop- 
ments and industrial establishments, 





Hamilton Wright 


Recent construction view of new power plant at San Juan 
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Report of Progressin Peat Burning 


ONCERN with development of a 
C natural fuel to aid the growth of 
industry in the state of Minnesota led 
to the establishment of a research labora- 
tory at Chrisholm, Minn. One of the ob- 
jectives was to make studies and devise 
means for utilizing the enormous peat 
reserves of that state in order to obtain a 
low cost fuel for the production of electric 
power. The Office of the Commissioner 
of Iron Range Resources and Rehabilita 
tion has recently published a preliminary 
study by Clayton E. Plummer entitled 
*‘Report of Progress in Peat Development,”’ 
from which the following is abstracted. 

By definition peat is an accumulation of 
partly decomposed plant life, especially 
mosses, varying in consistency from a 
fibrous matted material to a highly decom 
posed mud, generally having a moisture 
content of 88 to 93 percent. There are at 
least four kinds of peat: 

1. Lake peat is a sticky, plastic or 
pulpy sedimentary mixture made up of 
decomposed plants mixed with clay and 
sand, occurring at the bottom of filled-in 
lake deposits 

2. Lowland peat is generally a second 
stage of marsh growth consisting of par- 
tially decomposed remains of lake shore 
plants. 

3. Upland peat is composed largely of 
live and partially decomposed sphagnum 
mosses and heath 
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4. Forest peat consists of the accumu- 
lation of dead leaves, wood and trees, to- 
gether with sphagnum mosses and heath. 

It is estimated that the total quantity 
of peat in Minnesota occurring in deposits 
five feet or more thick, assuming 200 tons 
of air-dry machine peat per acre per foot 
of thickness, is approximately 6,835,300,- 
000 tons. The total area of 7,000,000 
acres of peat lands in the state is believed 
to represent approximately 50 per cent of 
the peat in the United States. 

Machine peat refers to processes of 
producing desirable qualities in a peat 
fuel by converting it into a compact and 
durable form. There are six fundamental 
operations necessary in the production of 
machine peat: (1) excavation, (2) macera- 
tion, (3) forming, (4) transportation, (5) 
spreading, and (6) harvesting. In some 
cases the peat is formed immediately after 
maceration and is transported to the dry- 
ing field as blocks, while in others the peat 
is transported to the drying field after 
maceration and is then formed into blocks. 

Milled peat is produced by fully mech- 
anized operations without the use of 
maceration. A layer of peat about one- 
half inch is cut from the surface of the bog 
in a finely divided condition and dried on 
the bog near where it was cut. In Ireland 
milled peat is extensively used in the form 
of briquettes as a domestic fuel 

Hydro peat is produced by cutting the 
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peat with a stream of water and pumping 
it to drying fields where it is later cut 
into blocks. This method is particularly 
applicable where water and electricity 
are available and when the bog contains 
a large proportion of timber and roots. 
The Russians produce a great deal of peat 
fuel for power by the hydro peat process, 
approximately one-fourth of their 1947 
production of 31,140,000 tons being pro- 
duced in this manner. 

As it comes from the bog, peat has no 
net heating value, since all of the heat 
available by burning the peat would be 
consumed in evaporating its moisture 
content. Dried peat has a heating value 
of about 8850 Btu per pound, which com- 
pares favorably with lignite. By com- 
parison with coal, peat with 25 per cent 
moisture has about half the heating value 
and twice the volume of an equivalent 
coal weight. It has nearly twice the 
volatile content of average bituminous 
coal (including more than three times as 
much oxygen) and about half the fixed 
carbon. To burn peat a furnace volume 
about four times that required for coal 
would be necessary to produce the same 
heat liberation. Also, as a result of the 
high per cent of volatile matter, the flame 
produced when peat is burned is much 
longer than that fromcoal. Because of the 
light weight of the peat particles it is 
necessary to increase the forced draft 
beyond that used in coal-burning practice 
when it is desired to burn peat in a finely 
divided state or in a spreader stoker. 

In 1914 at the Klasson power station. 
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70 miles east of Moscow, the Russians 
were said to have burned peat on a large 
scale in a boiler furnace. However, boiler 
efficiency was very low, and it was not 
until the Makarev shaft-chain grates were 
tried at the 136,000-kw Shatura station in 
1921 that peat was burned at a claimed 
efficiency of 83 per cent. On the basis of a 
test run over the period of a month the 
results indicated an evaporation of 4.6 
pounds of steam per pound of peat. 

The Makarev grate is a combination of a 
gas producer and a chain grate in which 
the peat is fed down from the bunkers 
through the upper part of the furnace 
where forced heated air causes the peat 
particles to become incandescent. At 
this stage the more volatile constituents 
pass through the openings in the rear arch 
into the main combustion chamber. Into 
this same chamber also passes the moisture 
which is converted into water gas. The 
final burning of the peat takes place on 
the chain grate. The largest known plant 
capacity where machine peat is used is 
the 204,000-kw Gorgress station. 

For milled peat an entirely different 
furnace is required, and the Russians 
developed the Shirshney furnace which 
burns peat in suspension, operating under 
principles very similar to those employed 
in burning pulverized coal. High velocity 
air is injected from horizontal ports in 
order to maintain the furnace contents in 
the high state of turbulence required for 
successful combustion. Slag-tap opera- 
tion of the furnace is desirable to mini- 
mize furnace slagging and fly-ash emis- 
sion, and a high degree of air preheat is 
required to keep the slag in a liquid state. 
In the use of the Shirshnev furnace it was 
found that a drop in efficiency occurred 
with firing rates in excess of ten pounds per 
square feet of grate surface per hour. 
Heat releases of 15,000 to 17,000 Btu per 
cu ft per hr do not require water walls. 
One plant was said to have had an overall 
boiler efficiency of 86 per cent at a steam 
output of 62,000 lb per hr. 

In Sweden peat has been burned in 
furnaces using finely ground milled peat 
as a pulverized fuel. Among the impor- 
tant developments that have been made 
and used in Sweden are the use of the 
“Whirl” and ‘‘Tornado”’ burners, which 
are quite similar to those used in the 
United States for burning pulverized coal. 
Experience with the Whirl burner has 
demonstrated that pulverized peat with a 
moisture content up to 35 per cent can 
be burned without the aid of a support 
fire at overall boiler efficiencies of 85 per 
cent. By mixing appropriate amounts of 
coal or oil, and even higher efficiency 
accompanied by better regulation of boiler 
output may be obtained. 

Because of its relatively low fusion tem- 
perature (about 2150 F) peat presents 
many slagging problems, the solution of 
which may lead to the attainment of higher 
heat releases and more efficient combus- 
tion. One suggestion is that a prelimi- 
nary furnace be developed for burning 
coarse particles in a suspended state in 
combination with a furnace of the type 
ordinarily found in pulverized-coal in- 
stallations. The idea is that combustion 
gases and fines from the preliminary fur- 
nace can complete their combustion in the 
second furnace. 
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REVIEW OF NEW BOOKS 


Any of the books here reviewed may be secured through 
Combustion Publishing Company, Inc., 200 Madison Ave., N. Y. 





Kent’s Mechanical Engineers’ 
Handbook Twelfth Edition 


Kent’s Mechanical Engineers’ Hand- 
book, for more than fifty years a standard 
reference in its field, has just been pub- 
lished in a new, twelfth edition. This com- 
prises two separate volumes—one on 
“Power” under the editorship of J. K. 
Salisbury of General Electric Company, 
and the other on ‘‘ Design and Production,”’ 
under the editorship of Colin Carmichael, 
editor of Machine Design. The various 
sections, comprising approximately 3000 
pages for the two volumes, were prepared 
by 168 specialists in their respective fields. 

It has been fourteen years since the pre- 
ceding edition was brought out and there 
has been much advancement in practice 
since then, particularly in the power field. 
This has necessitated complete revision 
and expansion of the greater part of the 
text to cover latest practice, and much of 
the basic material in the eleventh edition 
has been condensed. Despite this the size 
of this volume has been increased approxi- 
mately 20 per cent. A new index, care- 
fully worked out, makes each piece of in- 
formation doubly accessible. 

The size and flexible binding of the pre- 
vious edition are retained, and the price is 
$8.50 per volume. 


Electrical Transmission of 
Power and Signals 


By Edward W. Kimbark 


The trend in engineering education to- 
ward the integration of related theoretical 
courses on the undergraduate level is re- 
flected in this unusual text. Intended for 
use by junior and senior students having 
basic knowledge of direct and alternating 
current circuits, the book should also be of 
interest to persons outside of the field of 
electrical engineering who may desire to 
learn of ways in which fundamental trans- 
mission-line theory may be applied to the 
fields of power transmission and distribu- 
tion, telephonic and radio-frequency com- 
munication, and ultra-high frequency 
transmission, including elements of televi- 
sion and radar. 

Understanding of the book requires a 
mathematical background that should in- 
clude elementary differential equations. 
There is an extended treatment of hyper- 
bolic functions and their application to 
electrical engineering problems, and Bessel 
functions are presented in connection with 
an analysis of skin effect as it applies to 
transmission-line phenomena. 

The following chapter heads give some 
idea of the scope of the text: Parameters 
of Strandedand Miscellaneous Conductors, 
Steady-State Phenomena on Transmission 
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Lines, Transient Phenomena on Trans- 
mission Lines, Electric Power Transmis- 
sion, Telephone and Telegraph Transmis- 
sion, Radio-Frequency Transmission lines, 
Filters, and Wave Guides. 

Considering the trend toward a high de- 
gree of centralized control in the contem- 
porary steam-electric power plant and 
the application of television techniques to 
such problems as remote vision of water 
level in boiler drums, this text should be 
of interest to those steam-power engineers 
who desire to broaden the base of their ex- 
isting theoretical knowledge to include 
the fundamental principles of modern de- 
velopments in transmission lines. 

There are 461 pages and the book sells 
for $6. 


Numerical Analysis of Heat 
Flow 


By G. M. Dusinberre 


The introduction tells us that ‘This 
outstanding new book presents in a learn- 
able, usable form, modern numerical 
methods for the calculation of heat flow 
in solids.”” The author also says, “This 
book is not adapted to casual reading. 
We assume that the reader has a job to do 
and wants to learn a new and better way 
of doing it.” 

The methods offered here would be at- 
tractive to the practical or practiced man 
since they combine effectively his work 
with the physical realities of the particular 
problem he has to consider. This man is 
more concerned with the finding of a suf- 
ficiently good answer to his question than 
to finding a mathematically elegant solu- 
tion to problems having remote resem- 
blances to his own particular needs. 

There are numerous examples which 
apparently were worked out carefully and 
ably. Chapter XI ‘Numerical Analysis 
of Heat Flow” seems good, but some of the 
other chapters concern problems distinct 
from the power plant field. 

This is a good book for anyone who re- 
quires knowledge in heat transfer analyses 
and has plenty of time to devote to it. 
An extensive bibliography aids the reader 
with sources of up-to-date correlated lit- 
erature. 

There are 227 pages and the price is 


$4.50. 


Specifications for Steel Piping 


This latest compilation of A.S.T.M. 
Standards on steel piping materials, as of 
December 1949, the book having come off 
press in March 1950, includes some fifty 
widely used specifications. Materials 
covered include: (1) pipe used to convey 
liquids, vapors, and gases at normal and 


elevated temperatures; (2) still tubes for 
refinery service; (3) heat-exchanger and 
condenser tubes; and (4) boiler and super- 
heater tubes. To make the volume more 
complete there are also included specifica- 
tions for castings, forgings, bolts and nuts, 
as used in piping and related installations. 

There are 16 pipe specifications covering 
seamless and welded; electric-fusion and 
electric-resistance-welded and other types, 
in both carbon and alloy grades. Several 
specifications cover materials for service at 
high temperatures including austenitic 
pipe. 

For boiler, superheater and miscellane- 
ous tubes there are 13 standards, including 
three for stainless tubing, ferritic and 
austenitic, for general service and for 
sanitary tubing. 

Three standards for seamless steel still 
tubes cover applications in refineries; and 
three other heat-exchanger and condenser- 
tube standards apply to seamless and 
electric-resistance-welded tubing of vari- 
ous grades. 

Various classes and grades of carbon 
and alloy-steel castings, forgings, welding 
fittings and bolting are included in 13 
specifications. Many of the applications 
are for high-temperature and high-pres- 
sure service. 

The publication is made more complete 
and usable by inclusion of the Grain Size 
Standard E 19 and also by the American 
Standards covering steel and iron pipe (B 
36.10) and the latest stainless steel docu- 
ment (B 36.19). 

This 328-page book, with heavy paper 
cover, is priced at $3. 


New Fan Standards 


The National Association of Fan Manu- 
facturers, Inc., has just published Bulletin 
110 entitled, ‘Standards, Definitions, 
Terms and Test Codes for Centrifugal, 
Axial and Propeller Fans”’ for distribution 
to the public. The bulletin includes under 
one cover all information previously pub- 
lished in four separate bulletins as well as 
new tables on size standards for various 
types of fans and illustrations of revised 
fan arrangements. It covers the classifica- 
tion of air-moving equipment, standards, 
terms and definitions in use by the fan in- 
dustry and standard codes for air and 
sound measurements. 

This 32-page bulletin is a ‘‘must’’ for 
anyone interested in fans. A copy is 
available without charge on request to the 
National Association of Fan Manufac- 
turers Association, Inc., 2159 Guardian 
Bldg., Detroit 26, Mich. 


Heat-Power Symbols 


A compilation of 44 Graphical Symbols 
for Heat-Power Apparatus has been ap- 
proved by the American Standards Asso- 
ciation as a new American Standard 
(Z32.2.6-1950). In preparing these many 
leading power companies and their repre- 
sentatives were consulted and a careful 
study was made to avoid conflicts with 
symbols being assembled by committees 
in allied fields. Clarity, simplicity, and 
nation-wide acceptance were basic consid- 
erations. 

Sponsors of the new standard are the 
A.I.E.E. and the A.S.M.E. Copies of this 
standard are available at 35 cents each. 
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New Catalogs 
and Bulletins 


Any of these may be secured by writing 
Combustion Publishing Company, 200 
Madison Avenue New York 18, N. Y 











Centrifugal Pump 


An improved self-priming centrifugal 
pump is described and illustrated in an 
eight-page bulletin issued by Allis-Chal- 
mers Mfg. Co. Capable of priming itself 
in ten seconds to two minutes and eject- 
ing vapor and air in the line while run- 
ning, the pump may be used in loading and 
unloading petroleum products, marine 
bilge pumping and condenser service. 


Fly Ash Collector 


A new illustrated bulletin by the Buell 
Engineering Co. provides information on 
the ‘‘LR”’ or low resistance fly ash collec- 
tor intended for use in small boiler installa- 
tions of limited draft. Curves of collec- 
tion efficiency and draft loss are included 
along with general dimensions of represen- 
tative unit sizes. 


Synchronous Motor 


An eight-page, two-color bulletin on 
low-speed synchronous motors has been 
made available by the General Electric 
Co It illustrates typical installations of 
these high-power-factor, constant-speed 
drives and describes their construction 
features as well as detailing mechanical 
modifications and performance data. Units 
covered may operate on two- or three- 
phase current with ratings from 20 to 
15,000 hp 


Bonnet Valves 


The Crane Co. has issued a new 12-page 
catalog which includes sizes, dimensions, 
ratings and tests for gate, globe, angle and 
stop-check pressure-seal bonnet valves for 
high pressure and high temperature serv- 
ice. 


Control Linkage 


A method to reduce installation costs of 
power-plant controls is explained in a 16- 
page brochure prepared by the Bailey 
Meter Co. As a result of flexibility in 
control-drive design, it is possible to stand- 
ardize on relatively few sizes of control 
connecting linkage. The bulletin provides 
necessary information for choosing and 
ordering correct materials and arrange- 
ments to suit a wide variety of installa- 
tions. 


Differential Master Sender 


A high-pressure type, differential mas- 
ter sender which may be used as the meter- 
ing element in the measurement and con- 
trol of steam, gas and liquid flow is de- 
scribed and illustrated in Bulletin 2150 
just issued by the Hagan Corp. The in- 
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strument is capable of measuring pressure 
differentials in the range of 4 to 150 psi at 
static pressures up to 2500 psig 


Oil Seals 


Johns-Manville has prepared a 16-page 
brochure containing useful data on oil 
Photos show where to use J-M 
Clipper Seals and how to install them. 
In addition there are drawings which illus- 
trate how the lip and seal construction of 
these non-metallic oil seals can be varied 


seals. 


Steam Traps 


A 32-page illustrated catalog prepared 
by W. H. Nicholson & Co. describes five 
types of thermostatic steam traps for 
pressures to 225 psig, two types of expan- 
sion steam traps for pressures to 250 psig, 
three types of weight-operated traps for 
pressures to 1500 psig, and three types of 
steam, air and gas separators. Capacity 
tables, installation diagrams, and charts 
for determining trap sizes for specific in- 
stallations are also included. 


Pressure Regulating Valves 


The Swartwout Co. has issued a 12- 
page, two-color bulletin covering low pres- 
sure regulating valves for controlling gases 
and liquids. Along with photos, diagrams 
and line drawings there are specifications 
and selection data for regulating valves 
and pressure master controls. 


Flexible Tubing 


A newly improved light-weight flexible 
tubing which was originally developed for 
the Navy is now being made available to 
industry and is described in an eight-page 
bulletin prepared by the Flexible Tubing 
Corp. Said to be highly resistant to wear 
and heat, it is available in sizes from 3-in. 
to 30-in. ID for services ranging from a 
vacuum of 25-in. Hg up to a pressure of 
170 psig. 


Welding Fittings 


An 88-page catalog on Grinnell seamless 
carbon steel welding fittings and forged 
steel flanges gives information on dimen- 
sional tolerances, American standard 
flange facings, thread standards and prac- 
tice, service pressure ratings, and welding 
fittings stocked in special metals. This 
bulletin should prove of considerable in- 
terest to those responsible for detail piping 
design 


Resistance of Nickel to Corrosion 


Technical Bulletin T-6, “The Resist- 
ance of Nickel and Its Alloys to Corrosion 
by Caustic Alkalies’’ has been made 
available by The International Nickel 
Co., Inc. Its 24 pages contain more than 
20 illustrations and over 40 tables which 
explain testing procedures and give per- 
formance of nickel and its alloys in such 
fields as transportation, paper manufac- 
ture, and petroleum refining. 
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are equipped 


with U-shaped gates. This construction assures easy 
operation of the valves because operating racks, pinions, 
and supporting rollers are in a space at the side, and, 
therefore, moisture in the coal does not run over these 
parts and cause rapid corrosion and subsequent sticking 


of the valve. 
Write for bulletin. 


STOCK EQUIPMENT COMPANY 
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Water Conditioning 


The Graver Water Conditioning Com- 
pany has issued a 12-page bulletin on its 
Reactivator for rapid and economical wa- 
ter clarification and softening. Included 
are photographs of typical installations 
and flow diagrams explaining principles 
of operation and special applications. 


Fuel Oil Treatment 


A technical folder on fuel oil treatment 
and sludge removal has been prepared by 
E.F. Drew &Co. It describes the means 
of preventing or correcting unsatisfactory 
conditions in the storing, handling, pump- 
ing, heating and burning of industrial fuel 
oil. 


Combustion Safeguard 


An explanatory bulletin on the new 
Flame-otrol combustion safeguard for oil- 
and gas-fired furnaces, ovens, boilers, kilns 
and other heating equipment has been re- 
leased by the Wheelco Instruments Co. 
Safety features and typical application dia- 
gram are included. 


Stop Valves 


A four-page bulletin describing the new 
444 series globe and angle stop valves 
has just been issued by Edward Valves, 
Inc. Design details, dimensional data, 
material specifications and list prices are 
given for valves of 600 and 1500 psig 
classes. 


Triplex Pump 


The Aldrich Pump Co. has released a 
6-page data sheet giving information on a 
new 5-in. stroke, triplex, direct-flow pump. 
Information presented relates to construc- 
tion and design, dimension drawings, selec- 
tion chart and table, and pump and drive 
specifications. 


Dust Collectors 


A 16-page booklet published by the 
Prat-Daniel Corp. provides detailed infor- 
mation on the new Valmont Type S dust 
collector, as well as the standard Type HC. 
A nomograph chart is included for deter- 
mining the number of tubes required for a 
given capacity, temperature and resist- 
ance, and there are tables for determining 
dimensions of the collector for any number 
of required tubes. 


Wired Television 


Of more than usual interest to engineers 
is a 16-page bulletin issued by the Dia- 
mond Power Specialty Corp. and describ- 
ing the ‘“‘Utiliscope,”’ a type of wired tele- 
vision applicable for industry and research. 
Advantages of using this instrument to ob- 
serve continuously an object, operation or 
condition are explained and general speci- 
fications are included. Examples of its 
application to engineering testing (par- 
ticularly those involving serious physical 
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hazards), for teaching, as a technique to 
build sales, as a means of plant security, 
for observation of changes in boiler water 
level, and in watching furnace ignition, 
combustion, slag and smoke conditions are 
mentioned. 


Steam Turbines 


Bulletin 4215 of the De Laval Steam 
Turbine Co. contains a complete descrip- 
tion and specifications for the new Type 
CP single-stage, mechanical-drive turbine 
suitable for pressures to 1350 psig, initial 
temperatures to 950 F and back pressures 
to 300 psig. Along with photographs and 
cross-sections, the four-page bulletin in- 
cludes a listing of standard materials, fea- 
tures and accessories, operational types of 
governors and principal specifications of 
three sizes for capacities up to 2000 hp. 


Separators 


The Swartwout Co. has announced a 
new 12-page bulletin covering the com- 
pany’s line of separators for removing un- 
wanted elements from steam, air and other 
vapors. Printed in two colors and illus- 
trated with photos, diagrams and line 
drawings, Bulletin S-14-C gives specifica- 
tions and selection and ordering data for 
helico-centrifugal separators. 


Synchronous Generators 


An eight-page bulletin on Tri-Clad, 
high-speed synchronous generators has 
been made available by the General Elec- 
tric Co. Designated as publication GEA- 
5415, the bulletin deals with generators for 
standby, portable and prime-source power 
for many fields of application. Three 
typical installation stories add to its value 
as a catalog dealing with machines rated 
from 121/, to 1250 kva at speeds from 514 
to 1800 rpm. 


Chromium Chemicals 


A 32-page handbook on chromium 
chemicals showing their general use and 
diversified applications in more than seven- 
teen industries has been prepared by 
Diamond Alkali Co. The brochure pre- 
sents complete yet concise data on bi- 
chromate of soda, its manufacture and 
principal uses, and a number of methods of 
analyzing this material. Supplementary 
to the foregoing are charts and tubes cover- 
ing equivalent weights, conversion for- 
mulas, tank capacities and graphical data. 


Flow Meters 


A new flow meter bulletin and data 
book, released by Republic Flow Meters 
Co., explains and illustrates flow-meter 
problems and solutions. Meter bodies, 
differential devices and reading instru- 
ments are fully described, and a special 
section is included on wide range and re- 
verse flow. The 32-page bulletin has an 
attractive format and is of value as an en- 
gineering reference. 





Centrifugal Pumps 


Type G self-priming pumps manufac- 
tured by the La Bour Co., Inc., are de- 
scribed in a 16-page bulletin recently re- 
leased. One section tells how an effective 
seal is provided without packing or close 
clearances, while another provides instruc- 
tions for the installation, care and opera- 
tion of Type G pumps. 
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Hall Laboratories, Inc., Pittsburgh, has 
named Charles E. Kaufman director of re- 
search, succeeding Dr. E. P. Partridge who 
recently became director of the Labora- 
tories; and John N. Welsh, formerly 
director of engineering service, has been 
made associate director of the Labora- 
tories. Also, within the Hagan Corpora- 
tion group, Dr. Thomas H. Daugherty 
has been made director of research for 
Calgon Inc. 

R. H. Olson, formerly vice president in 
charge of sales of Electric Machinery Mfg. 
Co., has been elected president of that 
company, succeeding W. H. Feldmann, 
who joined Worthington Pump and 
Machinery Corp. as vice president in 
charge of sales. Electric Machinery is a 
subsidiary of Worthington. 

Hamilton Merrill, vice president and 
director of Manning, Maxwell & Moore, 
Inc., has been appointed vice president in 
charge of the Consolidated-Ashcroft- 
Hancock Division of that company. 

General Electric Co. has appointed 
Clarence H. Linder manager of engineer- 
ing. He was formerly assistant to the 
general manager of the Company’s Ap- 
paratus Dept. 

Diamond Power Specialty Corp., Lan- 
caster, O., announces the recent election of 
William P. Fitzburgh, for the past five 
years assistant to the president and chief 
engineer, as executive vice president; 
W. F. Cantieri as chief engineer; and 
Lyle B. Schueler as sales manager. For 
the past ten years Mr. Schueler has been 
associated with the American Gas & 
Electric Service Corp. as assistant chief 
mechanical engineer. 

Cochrane Corp., Philadelphia, has ap- 
pointed Ervin J. Bookout eastern sales 
manager. He was formerly sales engineer 
in the Philadelphia territory. 

Dowell Inc., Tulsa, Okla., announces 
four major promotions in its field staff. 
They are W. N. Estel from district man- 
ager in Midland, Tex., to sales develop- 
ment manager at Tulsa; R. I. Smith from 
district manager in Houston to head up 
activities in western Texas with head- 
quarters at Midland; J. S. Talbot from 
district sales engineer in Houston to 
manager of that district; and E. F. Kelly 
to district engineer in Houston. 

Jerguson Gage & Valve Co., Somerville, 
Mass., has formed an English company, 
with headquarters in London, in collabora- 
tion with the Tress Engineering Co. to 
merchandise and service its valves abroad. 
The name of the English company will be 
Jerguson Tress Gage & Valve Co. Ltd. 


June 1950-—-C OMBUSTION 











————_j 








General and Classified Index 


COMBUSTION, Volume Twenty-One, July 1949 Through June 1950 


EDITORIALS— 

PAGE 
Age of Boilers. . .Nov. 1949 31 
Another Year at Port W ashington. . eee .. Jan. 1950 29 
As Envisaged by Rankine... cecseccs Lae ae 
Beyond the Control Room..... Je ......-Aug. 1949 35 
Can you Profit by Modernization?................... Dec. 1949 33 
C halienge to Engineering ate et Uelaia cata Mannan Oct. 1949 39 
Commencement Day—1950. ....-June 1950 37 

Cost of Coal Storage........... eerie Reve etnias eee Dec. 1949 33 
Creative Realm of E ngineering, Rect a ele Jan. 1950 29 
Down-to-Earth Consulting Engineering ..Mar. 1950 25 
Excellent Selection, An..... ....May 1950 33 
Future of Atomic Power Engineering acs ace San Ota ea ae Oct. 1949 39 
Imported Oil vs. Coal.......... Peeing ..June 1950 37 
Industry-College Relationships Serre rer ....--Apr. 1950 37 
rs ian sbi erenccesan se chue Came Feb. 1950 39 
Oil Reserve Predictions. . ates Sept. 1949 33 
Omission of the Degree.. Aug. 1949 35 
Passamaquoddy Talk Again. Sept. 1949 33 
Reinjection of Fly Ash...... July 1949 29 
Sewaren. sneaaa alae wit hu cas hows we rela wacarter July 1949 29 
Station Coste..............0.... wake Sept. 1949 33 
Station Costs.......... a ates .......-Mar. 1950 25 
Stressing Atmospheric Pollution..... ‘ ....--Apr. 1950 37 
I veo ea eae ry caléwew es ..eee- Feb. 1950 39 
Synthetic Fuel Production............. July 1949 29 
Three-Day Mining Week, The. . Aug. 1949 35 
Tribute to the Project M: pager — .Nov. 1949 31 
Two-Year Respite for Coal, “i Mar. 1950 25 
Uses for Fly Ash.......... Dec. 1949 33 
Utility Production. a Jan. 1950 29 
What Price Common Sense? May 1950 33 
ARTICLES— 

Adaptation of Cylindrical a wces, A.S.M.E. Semi- 

Annual Meeting. By O. F.C ampbell..... ... July 1949 54 
Air Pollution, National Power Conference. By Tr. E 

Purcell. . ER RG ne ane vib a aigtwraten May 1950 56 
A.LE.E. National Power Conference. bite .May 1950 55 
A.S.M.E. Annual Meeting Program Briefed..... ..Nov. 1949 59 
A.S.M.E. Holds Fall Meeting at Erie—Fly Ash Erosion 

in Boilers; Central Plant Coal Handling; Coal Clean- 

ing; Fuel Oil Properties and Characteristics; Metals 

in High-Temperature Service; Exhaust Heated Gas- 

ow, a a -Oct. 1949 55 
A.S.M.E. Semi-Annual Meeting at San Francisco— 

Steam Power Expansion in California; Industrial 

Power Plant Refinery-Utility Power Stations; Tur- 

bine-Generator Heat-Rate Tests; Adaptation of Cylin- 

drical Furnaces; Atomic Power Plant Instrumenta- 

tion; Synthetic Fuel Costs; Coal Burning Qualities; 

Burning Wet Wood....... es July 1949 52 
A.S.M.E. Spring Meeting...... , .May 1950 37 
A.S.M.E. Spring Meeting Program hiven auc .Mar. 1950 55 
Another Mercury-Steam Station Goes into Service..... Feb. 1950 61 
Application of Gas Turbine Technique to Steam Power. 

By J. F. Field...... Apr. 1950 55 
Appraisal of the Preferred Standards for L arge 3600- 

RPM Steam Turbine-Generators, An. By A. G. 

Christie... .. ... Nov. 1949 32 
Atmospheric Pollution Sy mposium, ‘Midwest Power Con- 

ference. By Frank A. Chambers, A. D. Singh, H. B. 

Lammers, Paul L. Magill and R. W. Benoliel.:.......Apr. 1950 51 
Atomic Energy aaa Dec. 1949 63 
Atomic Power Plant Instrumentation, ‘A.S.M.E. Semi- 

Annual Meeting. By David Cochrane and C. A. Han- 

OE Te eae ... July 1949 54 
Causes and Prevention of Iron Oxide in Boilers, Midwest 

Power Conference. By 8S. T. Powell, L. G. Von Loss- 

Es Be NER wv nncarccctessadaceawaks Apr. 1950 50 
Central Station Efficiency Control, National Power Con- 

ference. By B. G. A. Skrotzki.. . ..May 1950 57 
B. C. Cobb Plant of The Consumers Power Co. By 

Charles D. Birget. . ay ..Oct. 1949 40 
Cleaning Coal, A.S. M.E. Fall Meeting. ' By Thomas F. 

Downing, Jr. Oct. 1949 57 
Closed- Cycle Gas Turbine Installations, A.S.M.E. An- 

nual Meeting. By Curt Keller.. .Dee. 1949 51 
Coal-Burning Gas-Turbine Locomotive, Midwest Power 

Conference. By John I. Yellott. ages ....- Apr. 1960 52 
Coal Burning Qualities, A.S.M.E. Semi-Annual Meet- 

ing. By E. M. Naughton..... .v.....Jduly 1949 55 
Coal Handling at West Central Heating Plant. By 

a rrr May 1950 34 
Coal Handling - Central Power Plants, A.S.M.E. Fall 

Meeting. By F. W. Kaercher....................: Oct. 1949 57 


COMBUSTION—dune 1950 


PAGE 
Coal Handling Mobile Equipment, A.S.M.E. Annual 

REO, TI hs Wee Mee cnc cctuctcnceccceccecs Dec. 1949 46 
Coal Handling Mobile Equipment, A.S.M.E. Annual 

Re. Fae Tee Gio Miva wes ciccccnasetecccane Jec. 1949 46 
Coal’s Place in the Sun, Midwest Power Conference. By 

B. A. Landry. ecaeak See 
Commercial Gas Turbine Operation Now Achieved....Mar. 1950 41 
Conditioning Feedwater by High-Temperature Sodium 

Ion-Exchange, Excess Calcium, Hot-Lime, Zeolite 

Pete, TA We Wee MI ncn v ccccccccnscecuwes Apr. 1950 59 
Control, A.J.E.E. WwW inter Meeting. By B. F. Borgel, J. 

A. Lind, J. M. Geiger, John M. Drabelle and J. M. 

DK ccadetueadadeuen étvbsceenceuescenend ds Feb. 1950 63 
Corrosion Fatigue Cracking in Steam Piping..........Dee. 1949 57 
Court Decisions Concerning Engineers and Power 

ees. ae Wa WO no ck cccecdveoncacexeacal ov. 1949 51 
Current Trends in Fly Ash Recovery. By Richard 

a tie aaa aad alate carr ra ate ae nite oar r. 1950 38 
Deaerating Feedwater Heaters, Tenth Annual Water 

COMPee. TAG The Bie Bcc cc ccccccesecsecses Nov. 1949 43 
Deaerating Heaters—Spray Type = Tray Type, Tenth 

Annual Water Conference. By A. L. Jones.......... Nov. 1949 44 
Degasser for Steam Sampling, A. s M.E. Annual Meet- 

ing. By H. M. Rivers, W. H. Trautman and G. W. 

Gs cdds di wanes s se deu cbadasene daw ue ees .Dec. 1949 50 
Demineralization vs. Evaporators, Midwest Power Con- 

Pa FE Be Bee Bit nc ces 0 ccceciascenceciaved Apr. 1950 48 
Deposits in Closed Feedwater Heaters, Midwest Power 

Conference. By Warren S. Kane...............0e¢¢/ pr. 1950 49 
Design and Operation of Spreader Stokers. By William 

Pe ve cuckeasanes EES July 1949 41 
Design of Cyclone Dust Collec tors, A.S.M.E. Annual 

Meeting. By Melvin W. First.................... Yee. 1949 47 
Dual-Circulation Boiler, Midwest Power Conference. 

a re ee ee 1950 48 
Economic Factors Involved in Selection of Industrial 

Boilers. By W.S. over and R. L. Riker........ Aug. 1949 51 
Economics of Reheat, A.S.M.E. Annual Meeting. By 

R. W. Hartwell and H. A. Wagner......... .Dec. 1949 41 
Effect of Pressure on Combustion of Pulverized Coal, 

A.S.M.E. Annual Meeting. By T. T. Omori and A. 

Big Gs cectindne wens ee ...Dee. 1949 45 
European Experiences with Feedwater Treatments. 

By Dr. A. G. Splittgerber..... Aug. 1949 48 
Rasalenes with Iron Oxide Scale and Copper Deposits 

in a 420-psi boiler at the Hoot Lake Station of the 

Otter Tail Power Co., Midwest Power Conference. 

EE In cctnevenvcceeessaxannsediunel Apr. 1950 50 
Experimental Stoker-Fired Incinerator Furnace. By 

Francis C. Holbrook. . .....Mar. 1950 45 
Experimental Studies of Iron Oxide Deposits i in Boilers, 

M Lidwest Power Conference. By C. Jacklin and Harris 

Ws Fanccnccckedacstisevadsaanacenewn Apr. 1950 49 
Feedwater Heating and Deaeration, Midwest Power Con- 

ference. By A. E. Kittredge............. Apr. 1950 48 
Feedwater Heating in High-Pressure Power Plant De- 

Cs. . Fe Bc Cah Dbanccdccccccvenccecanes Sept. 1949 34 
Femininity Visits a Power Station. By Iris Chekenian. F =. 1950 70 
Field Welding of H-P, H-T Alloy-Steel Piping. . meg Jan. 1950 36 
First Central Station Gas Turbine Installation in U.S... Nov. 1949 36 
Flash Drying of Bark. By W. G. Tamblyn Af Aug. 1949 59 
Flue Gas Temperature Measurements at Low Velocities. 

By R. B. Barefoot and A. ty Zerban. . Oct. 1949 53 
Fluid Energy Pulverizer, A.S.M.E. Spring “Meeting. 

y L. D. Bechtel and G. M. Croft...... ....May 1950 38 
Fly- “Ash Collection, A.S.M.E. Spring Meeting. By 

H. O. Danz.. Rae es ae .May 1950 38 

ay ay Collection, AS.M.E. ‘Spring Me retiing. By 
Petersen.. cat ial a duce Ae Sr aaah era a aa aa ae May 1950 37 
Fly. we Collection, A.S.M.E. Spring Meeting. By 

'W. L. Prout.. a an acer a la mare ae May 1950 38 
Fly-Ash Erosion in n Boilers, 4 S. M.E. Fall Meeting. By 

L. V. Andrews and C. F. Hawley................ Oct. 1949 55 
Fly-Ash Erosion in Boilers, . is M.E. Fall Meeting. By 

A. R. Weismantle and N. C. Artsay........ Oct. 1949 56 
Fly-Ash Erosion of Boiler Surface, A.S.M.E. Fall Meet- 

i Oi BI en dccckcssctastateccsseuaes Oct. 1949 56 

Fly Ash from Stokers. By BB. M. Powell............. Nov. 1949 39 
Forty Thousand-Kw Extension to Neches Power Sta- 

Ce eh nas ¢6.nc cncceenacceeesens ‘eb. 1950 40 
From Flue Gas to Dry Ice. By A.J. Granata.. ..... Sept. 1949 49 
Fuels Conference Features Design Factors and Coal 

Pvicekccetdnactvecddnescecoeneubans Nov. 1949 54 
Fuels from Oil Shale, Midwest Power Conference. By 

Boyd Guthrie and R. J. may 8 .Apr. 1950 45 
Furnace Performance Factors, A.S. M.E. Annual Meet- 

ing. PartI. By R.I. Wheater and M. H. Howard. 

PartII. By R.C. Corey and Paul Cohen. 
PartIII. By H. H. Hemenway and R. I. 
WR iixscccnscboeseucnsedtiadvsccnseoewend Dec. 1949 44 





Gasification of Pulverized Coal with Oxygen and 
Steam, A.S.M.E. Annual Meeting. By H. Perry, R. 
), See, RE PEs a IR ss ses vig s 06 ss e-es eae D 


Page 


ec. 1949 


Gas-Turbine Heat-Exchange Equipment, A.S.M.E. 

Annual Meeting. By George R. Fusner.. ......-Dee. 1949 
Gas-Turbines, A.S.M.E. Spring Meeting. ‘By A. C. 

ce ee ee eer May 1950 
Gas Turbines, A.S.M.E. Spring Meeting. By T. W. F. 

NN 555s the SERS ERR EEE OREN OES RO rEE May 1950 
Gilbert Station Extension Cross-Connects Conventional 

Steam Generator with Two Reheat Boilers. By 

ee I oi ia Gwe sae ease es ee Pe ee Jan. 1950 
Health Aspects of Air Pollution. By Dr. A.J. Lanza...July 1949 
Heat-Pump Cycle Performance, Midwest Power C on- 

ference. By J. F. Sandforth......................Apr. 19560 
High-Pressure By-Product Steam Plants, A.S.M.E. 

Annual Meeting. By J.D. Yoder, W. L. Webb and T. 

eee RS a a Orr - Dec. 1949 
Hydraulic Problems of Condensing Water Supply, 

A.S.C.E. Annual Meeting. By Allen W. Reid...... Feb. 1950 
Improvements in Central Stations, Midwest Power Con- 

ee a ee Serer ere ee Apr. 1950 
Industrial Power Plant, A.S.M.E. Semi-Annual Meet- 

ing. By Conant Dodge and C. W.E.Clarke......... July 1949 
Invention and Sifting Out Engineering Facts. By E.G. 

ESE SLE DE TRE RSA NIGIE EE TS Jan. 1950 
Investment Costs of Reheat vs. Non-Reheat, A.S.M.E. 

Annual Meeting. By R. P. Moore.. .Dec. 1949 
Labor Saving in Small Boiler Plants Through Modern 

Equipment. By Carl E. Miller...................8 June 1950 


Large American and European Turbines Compared... .Sept. 


Liability for Failure to Supply Water, Gas and Elec- 
tricity. By Leo T. Parker. . . Mar. 

Loading of Hy drogen-cooled ‘Generators. at E levated 
Gas Pressures, A.I.E.E. Winter Meeting. By D 


1949 
1950 


er ry oe eee ernment Feb. 1950 
Localized Puen of Magnetic _ gt om in Power 
Boilers. By H. M. Rivers and W . Sonnett....... June 1950 
ak Scheduling, National fe r Conference. 
hg OO See ere May 1950 
Mechanical Features of Sewaren Generating Station. July 1949 
Mechanical Vacuum Pumps in Central Station Opera- 
ee ge ere rere re” Jan. 1950 
Mercury-Water Binary Cycle. By Leslie M. Zoss.....May 1950 
More Power for a Nation’s Capital. By L. W. C ad- 
SIND BIN WT Oi MIs in nc dc cancun ci stehaeees Mar. 1950 
New 100,000-Kw had Power Station at Harnes, Pas de 
Calais, France. ByS. Weiner and E. Aslaksen.......Aug. 1949 
New Polar Film Treatment for Control of Return Line 
Corrosion, Tenth Annual Water Conference. By J. K. 
Brown and Hi. Lowis Baller. .... ....2.000.c0s0ce008 Nov. 1949 
New Water Treating System Produces CO2-Free Steam. 
By Leo F. Collins and Ernest E. Dubry. Part I....Feb. 1950 
Part II...Mar. 1950 
1949 Port Washington Experiences. . me ‘ne 1950 
Notes on High-Temperature Superheaters. ‘By W. 
PINNRS, cn Soe wii co ee bias rh nie ne ea —— 1950 
Operating Experience with Resin Zeolites on the Hy- 
drogen Cycle, Tenth Annual Water Conference. By 
ES EE yearn ne nr. Nov. 1949 
Operation and Maintenance of Steam Generating Equip- 
ment as Affected by Properties of Fuels. By Alex- 
ander Bogot.. . Oct. 1949 
Possibilities of the Regenerative ‘Steam C yele ‘at Tem- 
peratures up to 1600 F. By P. H. Knowlton and 
Be WEIN ov alin cicde nose ko Sebawas bas uonnion Jan. 1950 
Operation of the Ion Exchange Water Treating Plant at 
Texas City, Tenth Annual Water Conference. By 
is Be Is ns oon a5 6 nko os so nes AK One pe Eee Nov. 1949 
Power in New England, Midwest Power Conference. By 
John I. Ahern.. sik 0b ie ca gon wo 
Power Station Design Factors, Midwest Power Con- 
ota oe oN rr reer Apr. 1950 
Power System Reserve, Midwest Power Conference. By 
ee | eee Apr. 1950 
Present and Future Magnitude of the Pulverized-Coal 
Fly-Ash Disposal Problem, A.S.M.E. Annual Meet- 
ee 2 eS aaa eee Dec. 1949 
Present and Future of Thermal Prime Movers. By 
cm A kt ee eer een ree July 1949 
Pressure Vessels, A.S.M.E. Fall Meeting. By O. R. 
Carpenter, F. L. Kooistra, R. V. Blaser, G. J. Schoes- 
oe Oct. 1949 
Program of Twelfth Midwest Power Conference........ Feb. 1950 
Properties of Metals at Elevated Temperatures. By 
Oe ee eae een” Apr. 1950 
| Eee ns ere May 1950 
nome of Gas Turbines in Naval Applications, The, 
A.S.M.E. Soe Meeting. By Comdr. R. T. Simpson 
and Comdr. W ee Rei aX May 1950 
Pure Steam at High Pressures, Tenth Annual Water 
Conference. By Martin Frisch and R. A. Lorenzini...Nov. 1949 
Quick Starts on Large Turbines and Boilers, A.S.M.E. 
Spring Meeting. By J.C. Falkner, D. W. Napier and 
ey I ooo ce Ng oes Sand clase Stare ae May 1950 
Recent Developments in Burning Wet Wood. By Otto 
ROR ae ee ae Sept. 1949 
Refinery-Utility Power Stations, A.S.M.E. Semi-An- 
nual Meeting. By V.F. Estcourt................ 08 July 1949 
Reheat Cycle, The—A Re-evaluation. ... : ..June 1950 


66 


46 


40 


40 


30 
56 


64 
41 


56 
30 


49 
43 


26 


36 


48 


39 


45 
46 
47 


47 
38 
58 
67 
65 
51 
41 
43 


39 
39 


53 
38 





Page 
Reheat Turbine-Generator Units, Midwest Power Con- 

ference. By J. R. Carlson. . Serre os ies 
Report of the Midwest Power Conference............ Apr. 1950 45 
Report of Progress in Peat Burning. . : June 1950 59 
Responsibilities of a Consulting Engineer. ‘By Lester * 

DING oe OC a a ee ra oie a clot kN de June 1950 53 
Revisions in European Power Program. . .... Oct. 1949 47 
Role of the Business Man, Midwest Power Conference. 

here errr e Apr. 1950 53 
Sealing of High-Pressure gre! Valves, A.S.M.E. 

Spring Meeting. By R. Adams and J. L. Cor- 

coran. .May 1950 39 
Selection ‘and Setting of Safety V ‘alv es for Power Boilers. 

ek rrr rere July 1949 45 
Selection of Steam Conditions, A.S.M.E. Annual Meet- 

ing. By R. C. Dannettel and G. 8. Harris.........Dee. 1949 40 
Shock Tests of Austenitic and ow: Steel Piping, 

A.S.M.E. Spring Meeting. By W. C. Stewart and 

W. G. Schreitz................e0.-.cceeeeceees+.May 1950 40 
Smoke Abatement in New York...................5. Nov. 1949 61 
Sodium Phosphate Hide-Out, A.S.M.E. Annual Meet- 

ae 6 aS OO eee eee Dee. 1949 50 
Some Engineering Problems Associated with Metals in 

Elevated Temperature Service, A.S.M.E. Fall Meet- 

i Se ee ic nly & Sigind keke uce Ae Oia Oct. 1949 58 
Some Highlights PR RO eee Feb. 1950 63 
Some Highlights of the F ‘ederal Air Pollution Conference 

iss ahd ns i atta tte, a oid ight Se Tree UC 
Some New Developments in ‘the Use of Fly Ash, A.S.- 

M.E. Annual Meeting. By M.C. Randall.......... Dec. 1949 48 
Some Notes on the Underground Gasification of Coal. 

Se ee EE RN onc o.h bcos bo0dnwvsme sen Dec. 1949 53 
Some Pertinent Power Figures........... .Nov. 1949 49 
— Costs Survey, National Power Confer rence. By 

ar NN ical ua <2 oar oa tuscan wld x Rb KEK Wom wR a May 1950 56 
Seam ‘Capacity Requirements, National Power Con- 

Sovenne. - Dy CO. We. WORGMOUR so oc cece ccs ccerssucs May 1950 55 
Steam Plant at mene Mills Designed for Rapid 

ROLE LEELA OT EN Jec. 1949 34 
Steam Plant Design T rends, ‘Midwest Power ¢ ‘onference. 

et IR ign cho vcckontagen >i tamme ue eeee pr. 1950 46 
Steam Plant Losses from the Entropy Balance Diagram, 

A.S.M.E. Annual Meeting. By Allen Keller........Dee. 1949 42 
Steam Power Expansion in California, A.S.M.E. Semi- 

Annual Meeting. By C. C. Whelchel, W. R. John- 

eee eee rere July 1949 52 
Steam Sampling Method..................... ..Dee. 1949 59 
Steam Sampling Regulation of Boiler Blowdown for 

Control of Foaming. By P. B. Place.............. Sept. 1949 45 
Steam Service from Central Stations. By G.D. 4 inansMay 1950 47 
Suggested Solution to Burning High-Ash Coal, By 

Ore ere rere Feb. 1950 57 
Sulfite and Silica in Boiler Water, A.S.M.E. Annual 

Meeting. By L. E. Hankinson and M.D. Baker.....Dec. 1949 49 
Synthetic Fuels Costs, A.S.M.E. Semi-Annual mened 

By W. C. Schroeder. . seit : wees JdUly 1949 55 
Synthetic Fuels Progress. a pe _Apr. 1950 69 
Tentative Program for W orld Power Conference. ..Jdan. 1950 61 
Tenth Annual Water Conference.................... Nov. 1949 42 
To Identify Corrosion. By I.G. Slater and N. L. Parr..Mar. 1950 43 
Trends in Steam Plant Design. By Paul E.Gourdon...June 1950 51 
Trends in the Small Industrial Steam Plant. By S. E. 

Friedeberg. ee re .Apr. 1950 71 
Turbine-Generator Heat Rate Tests, A.S.M.E. ’ Semi- 

Annual Meeting. By V. S. Renton and Stanford 

Er re rr eT uly 1949 653 
Turbine Oil Maintenance and peerenatean, A.S.M.E. 

Annual Meeting. By H. J. Klotz................ Dee. 1949 50 
Underground Gasification of Coal...... Jan. 1950 58 
Unit-Type Generating Stations, National ‘Power Con- 

ference. By W. J. Lyman, C. E. Mullan and R. M. 

OOOO CEE ETE NO eT Ee CO PT Te May 1950 55 
Use of Fly Ash in the Bitumastic Road Industry, A.S.- 

M.E. Annual Meeting. By C. W. Weinheimer...... Dec. 1949 48 
Use of Fly Ash in Concrete, A.S.M.E. Annual Meeting. 

I I lo rs pare ede la an Wits ip. 6 /0'A a tub Dec. 1949 48 
Volume Control of Mechanical Draft Fans by Adjust- 

able-Speed Fluid Drive. By R. G. Olson.. .... Aug. 1949 43 
Water Problems at Sunbury Steam Electric ‘Station, 

A.S.C.E. Annual Meeting. By Charles B. Seib..... Feb. 1950 65 
Water Treatment for Utility Plants, Midwest Power 

ee eg FO eee ee Apr. 1950 51 
AUTHORS— 

Adams, R. E. and J. L. Corcoran—Sealing of High- 

Pressure Safety Valves, A.S.M.E. Spring Meeting. .May 1950 39 
Ahern, John I.—Power in New England, Midwest Power 

I 21k a sak teal aa nnd eg race asi subtle AM Apr. 1950 45 
Andrews, L. V., and C. F. Hawley—Fly Ash Erosion in 

Boilers, A.S.M.E. Fall Meeting............ Oct. 1949 55 
Artsay, N. C., and A. R. Weismantle—Fly-Ash Erosion 

in Boilers, A.S.M.E. Fall Meeting................. Yet. 1949 56 
Aslaksen, E., and S. Weiner—New 100,000-Kw Steam 

Power ‘Station at Harnes, Pas de Calais, France........Aug. 1949 36 
Bailey, E. G.—Invention and Sifting Out Engineering 

a eee A Jan. 1950 55 
Baker, M. D., and L. E. Hankinson—Sulfite and Silica in 

Boiler Water, A'SS.M.E. Annual Meeting. . ....--Dec. 1949 49 


June 1950—C OM BUSTION 





Bal 
Ba 


Be 

’ 
Be 
Bi 
Bl 


Be 


Be 
B 
B 











Barefoot, R. B., and A. H. Zerban 


Flue Gas Tempera- 


ture Measurements at Low Velocities. . Oct. 
Baumeister, T., J. J. Yoder and W. L. Webb—High- 
Pressure By-Product Steam Plants, A.S.M.E. Annual 
Meeting. . i . .Dec. 
Bechtel, L. D.. a ‘and G. M. Croft—Fluid Energy Pul- 
verizer, A.S.M.E. Spring Meeting........... . May 
Benoliel, R. W., Frank A. Chambers, A. D. Singh, H. B. 
Lammers and Paul L. M: agill—Atmospheric Pollu- 
tion Symposium, Midwest Power Conference. . Apr. 


Birget, Charles D.—B. C. Cobb Plant of the Consumers 


Power C nmene. — se acen ice eee 
Blaser, R. V., R. C arpenter, L. F. Kooistra, G. J. 

Schoessow — E. A. Brooks—Pressure Vessels, A.S.- 

M.E. Fall Meeting alt daa Oct. 


Operation and Maintenance of Steam 

Affected by Properties ad 
Oct. 

John M. Drabelle 

. Winter Meeting. Feb. 


Bogot, Alexander 
Generating Equipment as 


Borgel. B. F., J. A. Lind, J. M. Geiger, 
and J. M. Harrer- Control, A.LE. 


Bosch, Lester L. Responsibilities a Consulting En- 
gmeer...... . ; Seer 

Brooks, E. A., O. R. Carpenter, L. F. Kooistra, R. V. 
Blaser and 'G. J. Schoessow—Pressure Vessels, A.S.- 
M.E. Fall Meeting....... Oct. 

Brown, J. K., and H. Lewis Kahler—New Polar Film 


Treatment for the Control of Return Line Corrosion, 


Tenth Annual Water Conference ws .. Nov. 
Brown, T. W. F.—Gas Turbines, A.S.M.E. Spring 
Meeting. dee uawa wah. ..May 
Bryson, W. C.—Maintenance Scheduling, National 
Power Conference........... . ._May 
Buchanan, R. M., W. J. Lyman and C. E. Mullan 
Unit-Type Generating Stations, N: ational Power Con- 
ference. . May 


Cc adwallader, i ‘and W. J. Lank 


our Nation's C eli Reiaada 


~More Power for 
Mar. 


Calise, V. J.—Operating Experience w vith Resin Zeolites 
on the munegs n Cycle, Tenth Annual Water Con- 
ference..... ee ah aa Nov. 
Cameron, R. J., and Boyd Guthrie—Fuels from Oil 
Shale, Midwest Power Conference. . . .. Apr. 
Cc ampbell, F .—Adaptation of Cylindrical Furnaces, 
A.S.M. is, Semi Annual Meeting. . .. duly 
Carlson, J. R.—Reheat Turbine-Ge nerator U nits, Mid- 
west Power C pouterene oe Apr. 
Carpenter, O. R., Kooistra, R. V. Blaser, G. J. 
Schoessow and E. rs Brooks Pressure Vessels, A.S.- 
M.E. Fall 5 Min ds . Oct. 
Chadwick, Wea Big Gr Whelchel and W. R. Johnson— 
Steam Power fh in California, A.S.M.E. 
Semi-Annual Meeting. . July 


Chambers, Frank, A. D. Singh, ‘HB. Lammers, Paul L. 


Magill and R. W. Benoliel Atmospheric Pollution 
Symposium, Midwest Power C onferenc “Se Sa pr. 
Chekenian, Iris—Femininity Visits a Power Station..... Feb. 
Christie, A. G.—An Appraisal of the Preferred Standards 
for Large 3600-RPM Steam Turbine-Generators....... Nov 
Clarke, C. W. E.—Present and Future of Thermal Prime 
Pv civeckietesievinchiateawestsees . July 
Clarke, C. Ww. E., ‘and Conant Dodge Industrial P ower 
Plant, A.S.M.E. Semi-Annual Meeting . July 
Cochran, David, and C. A. Hansen—Atomic Power 
Plant Instrumentation, A.S.M.E. Semi-Annual Meet- 
ER ere ee TT. , 
Cahan. P., and R. C. Corey -Furnace Pe rformance Fac- 
tors, Part IT, A.S.M.E. Annual Meeting Dee. 
Collins, Leo F., and Ernest E. Dubry—New Water Treat- 
ing System Produces CO:-Free Steam, Part I......... Feb. 
Part II... .Mar 


Corcoran, J. L., and R. E. Adams—Sealing of High- 
Pressure Safety Valves, A.S.M.E. Spring Meeting... .. May 


Corey, >, and P. Cohen—Furnace Performance 
Factors, Part II, A.\S.M.E. Annual Meeting....... . Dee. 
Corey, R. C., H. Perry and M. A. Elliott—Gasification 
of Pulverized Coal with Oxygen and Steam, A.S.M.E 
Annual Meeting... sas warm a he'd cual 
Croft, G. M., and L. D. Bechtel—Fluid Energy Pul- 
verizer, A.S. 'M.E. Spring Meeting.. Se 
Dannettel, R. C., and G. 8. Harris—Selection of Steam 
Conditions, A.S.M.E. Annual Meeting..... : . Dee. 
Danz, H. O.—Fly-Ash Collection, A.S.M.B. Spring 
perry eee re ay 


de Lorenzi, Otto—Recent Deve lopme nts in » Burning Wet 
Wood 


Dodge, Conant, and C. W. _E. Clarke—Industrial Power 
Plant, A.S.M.E. ay Cha Meeting. July 
Downing, Thomas F., Jr.—Cleaning Coal, A.S.M.E 
Fall Meeting...... Oct 


. Borgel, J. A. Lind, J. M. Geiger 

A.L.E.E. Winter Meeting 
na wedees Mieus cuceeaes Feb. 

Dubry, Ernest E., and Leo F. ¢ ‘ollins—New Water Treat- 
ing System Produces CO:-Free Steam, Part I..... ap ecw 

Part Il. 

Elliott, M. A., H. Perry and R. C. Corey—Gasification 
of Pulverized Coal with Oxygen and Steam, A.S.M.E. 
Annual Meeting. . > 

Estcourt, V. F —Refine ry-U tility | Power Stations, AS.- 
M.E, Semi-Annual Meeting. . ; 


Drabelle, John M., B. F 
and J. M. Harrer—Control, 


.Mar. 


COMBUSTION—dJune 1950 


Page 
1949 53 
1949 44 
1950 38 
1950 51 
1949 40 
1949 58 
1949 48 
1950 63 
1950 53 
1949 58 
1949 46 
1950 40 
1950 56 
1950 55 
1950 26 
1949 45 
1950 45 
1949 54 
1950 47 
1949 58 
1949 52 
1950 51 
1950 70 

. 1949 32 
1949 38 
1949 52 
1949 54 
1949 44 
1950 47 

.1950 35 
1950 39 
1949 44 
1949 46 
1950 38 
1949 40 

, 1950 38 

. 1949 39 
1949 52 
1949 57 
1950 64 
1950 47 
1950 35 
1949 46 
1949 53 


Ewart, J. N.—Coal Handling Mobile Benign, AS.- 
M.E. Annual Meeting. ... . Dee. 
Falkner, J. C., D. W. Napier and C. ‘Kellstedt— 
Quick Starts on Large Turbines and Boils ors, A.S.M.E. 
I Rs  cacndecveesaassnanees a: 
Field, James F. Application of Gas Turbine Technique 
to Steam Pow 4 arta’ Apr. 
First, Melvin —Design of Cyclone Dust Collectors, 
A.S.M.E. , Bair Meeting... 
Fr 5 eg S. E.—Trends in the Small Industrial Steam 
Plant. . vienna Apr. 
Frisch, Martin, ‘and R. A. Lorenzini—Pure Steam at 
High Pressures, Tenth Annual Water Conference. Nov. 
Fusner, Secnas R.—Gas-Turbine Heat-Exchange Equip- 


May 


ment, A.S.M.E. Annual Meeting. Dee. 
Gaffert, G A.—I mprovements in Central Stations, Mid- 
west ——— Conference. oo 
Geiger, ee Borgel, ‘S.A. Lind, John M. Dra- 
belle — J. M. Harrer—Control, A.I.E.E. Winter 
ccce ce eksctad bined erneweaes ; Feb. 
Gessner, F. R., Jr., and / . Skortza—Gas Turbines, 
S.M.E. Spring ——* ins . May 


Gibble, Dr. G. W., H. M. Rivers and W. H. Trautman— 
Degasser for Steam Sampling, A.S.M.E. Annual Meet- 
ae Dee. 

Gourdon, P. E. June 

Granata, A. J. 


~Trends in Steam Plant Design ee 
-From Flue Gas to Dry Ice 


Gumz, Dr. Wilhelm—Some Notes on the U nderground 
Gasification of Coal......... Dee. 
Suggested Solution to Burning High-- Ash Coal Feb. 


Guthrie, Boyd, and R. J. Cameron—Fuels trom Oil 


Shale, Midwest Power Conference... . . Apr. 
Handy, Walter—Use of Fly Ash in Cone rete, A.S.M.E. 
Annual Meeting. . . Dee. 


Hankison, L. E., and M.D. ‘Baker—Sulfite and Silica in 
Boiler Water, A.'S.M.E. Annual Meeting............Dee. 
Hansen, C. A., and David Cochran—Alomic Power 


Plant Instrumentation, A.S.M.E. Semi-Annual Meet- 


ee ie eae are oe cl leat cea 
Harrer, J. M., B. F. Borgel, J. A. Lind, J. M. Geiger and 

John M. Drabelle—Control, A.I.E.E. Winter Meet- 

a a a a ian er a es al oe ee . Feb. 


Harris, G. S., and R. C. Dannettel—Selection of Steam 
Conditions A.S.M.E. Annual Meeting oy 
Hartwell, R. W., and H. A. Wagner—Economics of Re- 
heat, A.S.M.E. Annual Meeting. . . Dee. 
Hartwell, R. W., and P. H. Knowlton—Possibilities of 
the Regenerative Steam Cycle at Temperatures up to 
1600 F.. 
Hawley, C. F. 


Dec. 


eas o « Oa 

, and L. Vv. Andrews—Fly Ash Erosion in 
Boilers, A.S 3.M.E. Fall Meeting. . 

Hemenway, H. H., and R. I. Wheater—F urnace Per- 


formance Factors, Part III, A.S.M.E. Annual Meet- 


Oct. 


ing. i anevanenense sanedad ...Dee. 
Holbrook, Francis C. — Experimental Stoker-Pired In- 
CT Pein doce cacevedcedddscctes Mar. 


Howard, M. H., and R. I. Wheater—Furnace Perform- 
ance Factors, Part I, A.S.M.E. Annual Meeting. 

Jacklin, C., and Harris Thompson—E xzperimental Stud- 
of Iron Oxide Degeste in Bowlers, Midwest Power Con- 


Dee. 


rs 60.04 600660 eens euned euuuneka .. Apr. 
Johnson, W. R., C. C. Whele hel and W. L. C hadwick— 

Steam Power Expansion in California, A.S.M.E. 

Semi-Annual Meeting................-eeeeee: . July 


Jones, A. L.—Deaerating ‘Heaters—Spray Type vs. Tray 


Type, Tenth Annual Water Conference. ..... Nov. 


. -—Coal Handling for Central "Power 

Plants, A.S.M.E. Fall Meeting.......... 

Kahler, H. Lewis, and J. K. Brown—New Polar Film 
Treatment for the Control of Return Line Corrosion, 


Kaercher, 
Oct. 


Tenth Annual Water Conference.......... Nov. 
Kane, Warren S.—Deposits in Closed Feedwater Heaters, 
Midwest Power Conference............... Apr. 


Keller, Allen—Steam Plant Losses from the Entropy 
Balance Diagram, A.S.M.E. Annual Meeting. . .. -Dee. 
Keller, Curt—Closed-Cycle Gas Turbine Installations, 


A.S.M.E. = Meeting. Dee. 


Kellstedt, C. , J. C. Fa kner and D. W.  Napier- 


. 


Quick 3 on Large Turbines and Boilers, A.S.M.E. 


Spring Meeting.. ' ...May 
Kemmer, Frank— Conditioning ’ Feedwater by High- 

Temperature Sodium Ion-Exchange, Excess Calcium, 

Hot-Lime, Zeolite Process.............. Apr. 


Kirkpatrick, A.—40 000-Kw Extension to Neches ‘Power 


Station of Gulf States Utilities Company. wr Feb. 
Kittredge, A. E.—Feedwater Heating and Deacration, 
Midwest Power Conference. . Apr. 


-Turbine Oil Maintenance end Purification, 


Klotz, H. J. 
A. Annual Meeting. . 


A.S.M.E. . Dee. 


Knowlton, A. E.—Station ( ‘oats Survey, Ni ational Power 
Cs cacccevdscctevcavdvseueccenseseents ...May 
Knowlton, P. H., and R. Ww. ‘Hartwell—P. ossibilities of 


the Regene rative Steam Cycle at Temperatures up to 
Se iatnncdcodécontuscduestwdasciseueduuanen Jan. 
Kooistra, L. F., O. R. Carpenter, R. V. Blaser, G. J. 
ry hoessow and E. A. Brooks—Pressure Vessels, 
A.S.M.E. Fall Meeting........... Oct. 
_— J. R.—Selection and Setting of Safety Valves for 
Power Boilers... 


. Sept. 


Page 


1949 46 


1950 39 
1950 55 
1949 47 
1950 71 
1949 43 
1949 51 


1950 47 


1950 


1950 40 


1949 50 


1950 651 
1949 49 
1949 53 
1950 57 
1950 45 
1949 48 
1949 49 


1949 54 


1950 
1949 40 
1949 41 


1950 


1949 55 


1949 44 
1950 45 
1949 44 
1950 49 


1949 52 
1949 


1949 57 


1949 
1950 
1949 42 
1949 51 


1950 39 
1950 59 
1950 40 
1950 48 


1949 


1950 


1950 39 


1949 


1949 45 








Page 
Kuhn, E. B.—Deaerating Feedwater Heaters, Tenth An- 
RR We ee RID. ok 5.5 0600500 0e00nercnrause Nov. 1949 43 
Lammers, H. B., Frank A. Chambers, A. D. Singh, Paul 
L. Magill and R. W. Benoliel—Atmospheric Pollu- 
tion > yer Midwest Power Conference....... ./ Apr. 1950 51 
Landry, B. A.—Coal’s Place in the Sun, Midwest Power 
ie aR ie RR a ea RS Apr. 1950 45 
Lank, W. J., and L. W. Cadwallader—More Power for 
Our Nation’s NS Er ree Mar. 1950 26 
Lanza, Dr. A. J.— Health Aspects of Air Pollution....... July 1949 56 
Lind, J. A., B. F. Borgel, J. M. Geiger, John M. Dra- 
belle and J. M. Harrer—Control, A.I.E.E. Winter 
EE ee eee Fe ee ere Feb. 1950 63 
Lorenzini, R. A., and Martin Frisch—Pure Steam at 
High Pressures, Tenth Annual Water Conference....Nov. 1949 43 
Lorenzini, R. A.—Dual-Circulation Boiler, Midwest 
PONE COTO 6 ios ois vecacness ngsisecs os act. Me 26 
Lyman, W. J., C. E. Mullan and R. M. Buchanan— 
Unit-Type Generating Stations, National Power Con- 
IEE ER ene ne Lee May 1950 55 
McChesney, Irvin G.—Feedwater Heating in High-Pres- 
CN SO FE DOI iio v 55 hiss vo dincdeuwdsannven Sept. 1949 34 
Magill, Paul L., Frank A. Chambers, A. D. Singh, H. B. 
Lammers and R. W. Benoliel—Atmospheric Pollution 
Symposium, Midwest Power Conference............2 Apr. 1950 52 
Major, William S.—Design and Operation of Spreader 
ahi ne i bietaee kale ie ko ea ve a ee uly 1949 41 
Mallory, B. C.—Power Station Design Factors, Midwest 
ne Bo OL eee ree Apr. 1950 46 
Marshall, Stanley C.—Coal Handling at West Central 
OS 5, ER re eer ere May 1950 34 
Miller, Carl E.—Labor Saving in Small Boiler Plants 
Through Modern Equipment...................... June 1950 47 
Moore, John H.—Ezperience with Iron Oxide Scale and 
Copper Deposits in a 420-psi boiler at the Hoot Lake 
Station of the Otter Tail Power Co., Midwest Power 
ee er ee rr ee eee ee Apr. 1950 50 
Moore, R. P.—Investment Costs of Reheat vs. Non-Reheat, 
A.S.M.E. Annual ee re Cee eae Dec. 1949 40 
Mullan, C. E., J. Lyman and R. M. Buchanan— 
Unit-Type Generating Stations, National Power Con- 
NE RE I Pe Tene Re May 1950 55 
Mullen, T. Y.—Gilbert Extension Cross-Connects Con- 
ventional Steam Generator with Two Reheat Boilers... . . Jan. 1950 30 
Napier, D. W., J. C. Falkner 
Quick Starts on Large Turbines and Boilers, A.S.M.E. 
ON ern te ere ean May 1950 39 
Naughton, E. M.—Coal Burning Qualities, A.S.M.E. 
SE ns 5 suis wie Vos eee WRK OER RAM July 1949 55 
Neal, Stanford, and V. S. Renton—Turbine-Generator 
Heat a Tests, A.S.M.E. Semi-Annual Meeting. .... July 1949 53 
Olson, R. G.—Volume Control of Mechanical Draft Fans 
by Adjustable-S peed Fluid Drive. . .Aug. 1949 43 
O'Mara, Richard—Current Trends in Fly Ash Recovery. Apr. 1950 38 
Omori, T. T., and A. A. Orning—Effect of Pressure on 
Combustion of Pulverized Coal, A.S.M.E. Annual 
Se er ree ae Dec. 1949 45 
Orning, A. A., and T. T. Omori—E fect of Pressure on 
Combustion of Pulverized Coal, A.S.M.E. Annual 
ET SRL erica TSA EN ESS Dec. 1949 45 
Parker, Leo T.—Court Decisions Concerning Engineers 
Ee Nov. 1949 51 
Liability for Failure to Supply Water, Gas and Elec- 

ERE Eee ee a PE ee Mar. 1950 47 
Parr, N. a and I. G. Slater—To Identify Corrosion... .. Mar. 1950 43 
Patterson, W. S., and R. L. Riker—Economic Factors In- 

volved in Selection of Industrial Boilers.............. Aug. 1949 651 
Patterson, W. S.—Notes on High-Temperature Super- 

ee ae ee Ee. Mar. 1950 33 
Perry, H., R. C. Corey and M. A. Elliott—Gasification 

of Pulverized Coal with Oxygen and Steam, A.S.M.E. 

BN 665-68 55 v's hoa s5b 6 eee eee abe Dec. 1949 46 
Petersen, A. A.—Fly-Ash Collection, A.S.M.E. Spring 

DRE ct t4 cules bet banca malate May 1950 37 
Pettyjohn, A. R.—Operations of the Ion Exchange Water 

Treating Plant at Texas City, Tenth Annual Water 

NE EEL OLE EE DERE Oe I Nov. 1949 45 
Place, P. B.—Steam Sampling Regulation of Boiler 

Blowdown for Control of Foaming...............0005 Sept. 1949 45 
Powell, E. M.—Fly Ash from Stokers. . .Nov. 1949 39 
Powell, 8. T., L. G. von Lossberg and J. K. Rummel— 

Causes and Prevention of Iron Oxide in Boilers, Mid- 

west Power Conference............cccccescccceccr Apr. 1950 50 
Prout, W. L.—Fly-Ash Collection, A.S.M.E. Spring 

Meeting a aca fa ali aad os res de a May 1950 38 
Purcell, T. E.—Air Pollution, National Power Con- 

RE EEGs Bee eS ay 1950 56 
Randall, M. C.—Some New Developments in the Use of 

Fly Ash, A.S.M.E. Annual Meeting .Dec. 1949 48 
Reed, Philip D.—Role of the Saabs ‘Man, Midwest 

Power Conference............--.ccseecsecseceecd Apr. 1950 53 
Reid, Allen W.—Hydraulic Problems of Condensing 

Water Supply, A.S.C.E. Annual Meeting............ Feb. 1950 65 
Renton, V. 8., and Stanford Sad-~ Speen dinenator 

Heat Rate Tests, A.S.M.E. Semi-Annual Meeting. .... July 1949 53 
Riker, R. L., and W. 8S. Patterson—Economic Factors 

Involved in Selection of Industrial Boilers............ Aug. 1949 51 
Rivers, H. M., W. H. Trautman and G. W. Gibble—De- 

gasser for Steam Sampling, A.S.M.E. Annual Meet- 

SUC Shnee8Gubsd0 kA GAS Gh 4S Rd hhe weeks ae eee Dec. 1949 50 





Rivers, H. M., and W. M. Sonnett—Localized Forma- 
tion of Magnetic Iron Oxide in Power Boilers.........June 

Rummel, J. K., 8. T. Powell and L. G. von Lossberg— 
Causes and Prevention of Iron Oxide in Boilers, Mid- 


Page 


1950 


a yg ee eee rer Apr. 1950 
Russell, E. C.—Coal Handling Mobile Equipment, A.S.- 

M.E. Annual ER ee ee Dec. 1949 
Sandforth, J. F.—Heat- ome Cycle Performance, Mid- 

west Power Conference.......... 00. ccsceeeceeseed Apr. 1950 
Sawyer, Comdr. W. T., and Comdr. R. T. Simpson— 

The Prospects of Gas Turbines in Naval A pplications, 

poe re err May 1950 
Schoessow, G. J., O. R. Carpenter, L. F. Kooistra, R. V. 

Blaser and E. A. Brooks—Pressure Vessels, A.S.M.E. 

ree ere ee Oct. 1949 
Schreitz, W. G., and W. C. Stewart—Shock Tests of Aus- 

tenitic and Ferritic Steel Piping, A.S.M.E. Spring 

MIs bce hs bare SA eRe bathe May 1950 
Schroeder, W. C.—Synthetic Fuel Costs, A.S.M.E. Semi- 

EN cig cca Sate w ee Chea a URM wake REN July 1949 
Seelye, H. P.—Power System Reserve, Midwest Power 

SID sc a nis $5 ras 45S RRS eA Ee be Apr. 1950 
Sefing, F. G.—Some Engineering Problems Associated 

with Metals in Elevated Temperature Service, A.S.M.E. 

RN io a ga lg eit hig ee oie are Sie Oct. 1949 
Seib, Charles B.—Water Problems at Sunbury Steam 

Electric Station, A.\S.C.E. Annual Meeting.......... Feb. 1950 
Simpson, Comdr. R. T., and Comdr. W. T. Sawyer— 

The Prospects of Gas Turbines in Naval Applications, 

pe ee ere rer rer eer ere May 1950 
Singh, A. D., Frank A. Chambers, H. B. Lammers, Paul 

L. Magill and R. W. Benoliel—Atmospheric Pollution 

er Midwest Power Conference............ Apr. 1950 
Skortz, C., and F, R. Gessner, Jr.—Gas Turbines, 

AS. MM E. Spring | RET eer et May 1950 
Skrotzki, B. G. i —Geaal Station Efficiency Control, 

National Power Conference............0.s0es0e00: May 1950 
Slater, I. G., and N. L. Parr—To Identify Corrosion... .. Mar. 1950 
Smith, G. V.—Properties of Metals at Elevated Tempera- 

I ros eG een nskh oe ieee Menke eee se Apr. 1950 

MN igh ina50 oo a ain ee kine ee naa Fe May 1950 
Snell, D. S.—Loading of Hydrogen-Cooled Generators at 

Elevated Gas Pressures, A.I.E.E. Winter Meeting. ...Feb. 1950 
Sonnett, W. M., and H. M. Rivers—Localized Forma- 

tion of Magnetic Iron Oxide in Power Boilers.......June 1950 
Splittberger, Dr. A. G.—European Experiences with 

POOR TOUMIOIIE. o.oo oc nev scccevccinsvccdiens ser Aug. 1949 
Stevens, W. D.—Fly-Ash Erosion of Boiler Surface, A.S.- 

a iin i un a ca ew nena ay ad Oct. 1949 
Stewart, W. C., and W. G. Schreitz—Shock Tests of 

Austenitic and Ferritic Steel Piping, A.S.M.E. Spring 

ER ree TTC er ee tere May 1950 
Straub, F. G.—Water Treatment for Utility Plants, Mid- 

WE PO IIR inv ocd dscns cee sceciveciiesas Apr. 1950 
Tamblyn, W. G.—Flash Drying of Bark.............. Aug. 1949 
Thompson, Harris, and C. Jacklin—Ezperimental 

Studies of Iron Oxide Deposits in Boilers, Midwest 

Power C a eee Apr. 1950 


Thompson, W. —Water Problems in ‘Starting Mitch- 


ell Power Plant. Tenth Annual Water Conference. . .. . Nov. 


M. Rivers and G. W. Gibble— 
Sampling, A.S.M.E. Annual 


Trautman, W. H., 


Degasser for Steam 


1949 


RS ot eis eee ane ee te eG Es ewan mES Dec. 1949 
von Lossberg, L. G., S. T. Powell and J. K. Rummell— 
Causes and Prevention of Iron Oxide in Boilers, Mid- 
ae Se avin ks'n'nk oem nnnedntees aes Apr. 1950 
Wagner, H. A., and R. W. Hartwell—Economics of Re- 
heat, A.S.M. ic. Annual Meeting. . .Dee. 1949 
W alker, H, S.—Present and Future Magnitude o of the 
Pulverized-Coal Fly-Ash Disposal Problem, A.S.M.1 
ie erie dee woes Bank eee Dec. 1949 
Watchorn, C. W.—System C eee Requirements, Na- 
tional Power Conference. . .May 1950 
Webb, W. L., J. D. Yoder ‘and T. Baumeister —High- 
Pressure By-Product Steam Plants, A.S.M.E. Annual 
ret rere ern Dec. 1949 
Webster, i C.—Mechanical Vacuum Pumps in Central 
eS er er rere re an. 1950 
Weiner, S., and E. Aslaksen—New 100,000-Kw Steam 
Power Station at Harnes, Pas de Calais, France. . Aug. 1949 
Weinheimer, C. W.—Use of Fly Ash in the Bitumastic 
Road Industry, A.S.M.E. Annual Meeting.. .Dec. 1949 
Weismantle, A. R., and N.C. Artsay —Fly-Ash Erosion 
in Boilers, A.S. M.E. Fall ON ES a ee Oct. 1949 
Wheater, R. I., and M. ii. Howard—Furnace Perform- 
ance Factors, Part I, A.S.M.E. Annual Meeting. ...... Dee. 1949 
Wheater, R. I., and H. H. Hemenway—Furnace Per- 
tap Factors, Part III, A.S.M.%. Annual Meet- 
ia ela eta eed a heed te ait Chie Ce Dec. 1949 
Whelchei, C. C., W. R. Johnson and W. L. Chadwick— 
Steam ' Power Expansion in California, A.S.M.E. 
ee ET ere errr re eee July 1949 
Winans, G. D.—Steam Service from Central Stations....May 1950 
Wirth, L. F.—Demineralization Operations at the Dow 
Chemical Co., Tenth Annual Water Conference...... Nov. 1949 
Yellott, John I.—Coal-Burning Gas-Turbine Locomotive, 
Midwest Power Conference.........esessscesecess Apr. 1950 
Yoder, J. D.. W. L. Webb and T. Baumeister—High- 
Pressure By-Product Steam Plants, A.S.M.E. Annual 
Pa tok Kenucdic nace cca eaeebeeaceuameuenl Dec. 1949 


41 


50 
46 


53 


41 


51 
40 


57 
43 


65 
51 


64 
41 
48 


40 


51 
59 


48 


44 
44 
52 


47 
44 


44 


June 19590-—-COMBUSTION 





Qf 











Page 
Yoder, J. D.—Demineralization vs. Evaporators, Mid- 
west Power Conference..... ......-Apr. 1950 48 
Zerban, A. H., and R. B. B: srefoot—Flue Gas Tempera- 
ture Measure ments at Low Velocities... ... Oct. 1949 53 
Zoss, Leslie M.—The Mercury-Water Binary Cycle.....May 1950 43 
CLASSIFIED— 
Boilers 
Dual-Circulation Boiler, Midwest Power Conference. 
gg rer rere Apr. 1950 48 
Economic Factors Involved in Selection ¢ Industrial P 
Boilers. By W.S. Patterson and R. L. Riker. .... ./ Aug. 1949 51 
Localized Formation of Magnetic Iron Oxide in Power 
Boilers. By H. M. Rivers and W. M. Sonnett..... June 1950 41 


Operation and Maintenance of Steam Generating Equip- 

ment as Affected by Properties of Fuels. By Alex- 

ov dn tdavviaddds GN SREREAed hunewk be Oct. 1949 48 
Quick Starts on Large Turbines and Boilers, A.S.M.E. 

Spring Meeting. By J.C. Falkner, D. W. Napier and 


Ch U0 Sc Ciccnucc VeaNsu wet tendandauceanel May 1950 39 
Selection and Setting of Safety Valves for Power Boilers. 
Dt Bi Pee bichchecesnersbvesusunedeneacakeus July 1949 45 


Central Heating 


Central Heating Service, Midwest Power Conference. 


Me Se Se SI cgecwadexdueec occcctanewaawenes Apr. 1950 52 
Coal 
Underground Gasification of Coal....................Jan. 1950 58 


Coal Handling Systems 
Coal Handling at West Central Heating Plant. By 


NS Oy I ccc ke ag etc enseeheanweaweaes May 1950 34 
Coal Handling for Central Power Plants, A.S. M.E. Fall 

Meeting. By F. W. Kaercher...... ....Oct. 1949 57 
Coal Handling Mobile Equipment, A.S. M.E. Annual 

Meeting. By J.N. wee EERE AE See he Dec. 1949 46 
Coal Handling Mobile Equipment, 1.S.M.E. Annual 

Pa GR ree Dec. 1949 46 
Control 


Contest, A.l.E.E. Winter Meeting. By B. F. Borgel, 
J. A. Lind, J. M. Geiger, John M. Drabelle and J. M. 


esas versa Ma caes wack ie wan ch awiae CREO Feb. 1950 63 
Volume Control of Mechanical Draft Fans by Adjust- 

able-Speed Fluid Drive. By R. G. Olson....... .. Aug. 1949 43 
Corrosion 
Corrosion Fatigue Cracking in Steam Piping... ...Dee. 1949 57 
To Identify Corrosion. By I. G. Slater and N. L. Parr..Mar. 1950 43 
Design 
Improvements in Central Stations, Midwest Power Con- 

ference. By G. A. Gaffert....... socecccc sn baw @& 
Power Station Design Factors, Midwest Power Con- 

ference. By B.C. Mallory ; ... Apr. 1950 46 
System Capacity Requirements, National Power Con- 

ference. By C. W. Watchorn. .....»May 1950 55 
Trends in the. Small Industrial Steam Plant. By 8S. E. 

Friedeberg..... ers Apr. 1950 71 
Trends in Steam Plant Design. By Paul E. Gourdon. . . June 1950 51 
Unit-Type Generating Stations, National Power Con- 

ference. By W. J. Lyman, C. E. Mullan and R. M. 

PN widcctidandbuctevevatacas eeeee+May 1950 55 
Fans 
Volume Control of Mechanical Draft Fans by Adjust- 

able-Speed Fluid Drive. By R. G. Olson........ Aug. 1949 43 
Fly Ash _ 
Current Trends in Fly Ash Recovery. By Richard 

eee , cw ee = 
Design of Cyclone Dust Collectors, A.S.M.E. Annual 

Meeting. By Melvin W. First...... ws eeee+Dee. 1949 47 


COMBUSTION—dune 1950 


Fly-Ash Collection, A.S.M.E. Spring Meeting. By H. 


O. Danz.. Ss aaa ee ' .May 
Fly-Ash ¢ ‘ollection, A.S.M.E. Spring Meeting. By A. 

A. Petersen... ata ae ae ia .May 
Fly-Ash Collection, A.S.M.E. Spring Meeting. By W. 

L. Prout.... May 
Fly-Ash Erosion. in ’ Boilers, A.S.M.E. Fall Meeting. 

By A. R. Weismantle and N. yy Artsay Oct. 
Fly-Ash Erosion in Boilers, 1.8.M.E. "Pali Meeting. 

By L. V. Andrews and C. PF. PE isncadcenecanes Oct 
Fly-Ash Erosion of Boiler Surface, A.S.M.E. Fall Meet- 

SS 3 A OO See are Oct. 
Fly Ash From Stokers. By E. M. Powell.......... . Nov. 


Present and Future Magnitude of the Pulverized-Coal 
Fly-Ash Disposal Problem, A.S.M.E. Annual Meet- 
Ss ee ee PS ec dc 6ocbwtassectckastouuse Dec. 

Some New Developments in the Use of Fly Ash, 
A.S.M.E. Annual Meeting. By M. C. Randall. ....Dec. 

Use of Fly Ash in Concrete, A.S.M.E. Annual Meeting. 
pS EE RE A ee eine Dee. 

Use of Fly Ash in the Bitumastic Road Industry, 


A.S.M.E. Annual Meeting. By C. W. Weinheimer.. . Dec. 
Fuels 
Cleaning Coal, A.S.M.E. Fall Meeting. By Thomas F. 
Ds oda os a kd whaan en ewan cain Oct. 
Coal -—- | Qualities, A.S.M.E. Semi-Annual Meet- 
OS July 
Coal’s Place in the Sun, Midwest Power Conference. 
Bi Cn cnccedeVatbinuseadnoceeedoe Apr. 
Flash Drying of Bark. By W.G. Tamblyn..... Aug. 
Fuels Conference Features Design Factors and Coal 
i a en es ale ed ee ee ee Nov. 
Fuels from Oil Shale, Midwest Power Conference. By 
Boyd Guthrie and R. J. Cameron... .Apr. 


Gasification of Pulverized Coal with Oxygen and Steam, 
A.S.M.E. Annual Meeting. By H. Perry, Cc 
ee a errr Dec. 

Recent Developments in Burning Wet Wood. By Otto 


MI owiod to xcksccavaxdcchkcdewaeeebaces: Sept. 
Report of Progress in Peat Burning.................. June 
Some Notes on the Underground Gasification of Coal. 

By Dr. Wilhelm Gumz. «ae ees 
Suggested Solution to Burning High- Ash Coal, . By 

Rs VOR GIs cc ccncccécccccecsee Feb. 
Synthetic Fuel Costs, A.S.M.E. Semi-Annual Meeting. 

By W. C. Schroeder. . Rachel cataeunedaewn July 
Synthetic Fuels Progress. Riedemvads awake eats ke cela Apr. 
Furnaces 
Adaptation of Cylindrical Furnaces, A.S.M.E. Semi- 

Annual Meeting. By O. F. Campbell. . ....duly 
Furnace Performance Factors, Part I. A.S.M.B. An- 

nual Meeting. By R. I. Wheater and a H. Howard 

Re ARE a ee Ee i AS PAA ee 2 ec. 
Furnace Performance Factors, Part. Il, A.S.M.E. An- 

nual Meeting. By R. C. Corey and P. Cohen...... Dec. 
Furnace Performance Factors, Part III, A.S.M.E. An- 

nual Meeting. By H. H. Hemenway and R. I. 

Wheater...... Peaudeat péecaxavecacaauaneu . Dee. 
Gas Turbines 
Closed-Cycle Gas-Turbine Installations, A.S.M.E. An- 

nual Meeting. By Curt Keller.. Dee. 
Coal-Burning Gas-Turbine Locomotive, Midwest Power 

Conference. By John I. Yellott.. ... Apr. 
Commercial Gas Turbine Operation Now Achieved. .. . Mar. 


First Central Station Gas Turbine Installation in U. 8... Nov. 


Gas-Turbine Heat-Exchange Equipment, A.S.M. BE. 


Annual Meeting. By George R. Fusner.... Dec. 
Gas Turbines, A.S.M.E. Spring Meeting. By T. W. F. 
Brown....... ; .....May 
Gas Turbines, A.S.M.E. Spring Meeting. By A. C. 
Skortz and F. R. Gessner, Jr.. May 
P vesues ts of Gas Turbines in Naval Ap lications, The, 
A.S.M.E. Spring Meeting. By Cumin R. T. Simp- 
son and Comdr. W. T. Sawyer. .............eeee: May 
Heaters 
Deaerating Feedwater Heater Problems, Tenth Annual 
Water Conference. By E. B. Kuhn. ed aden Nov. 
Deaerating Heaters—Spray Type vs. Tray Ty pe, Tenth 
Annual Water Conference. By A. L. i csenaes Nov. 
Feedwater Heating and Deaeration, Midwest Power Con- 
ference. By A. E. Kittredge.... siahila-is Apr. 
Installations 


B. C. Cobb Plant, Consumers Power Co. B. C. Cobb 
Plant of the Consumers Power Company. By Charles 
RI iaakaseeucadeéesdicadaeed tac xchswieats. Oct. 


Page 
1950 38 
1950 37 
1950 38 
1949 56 
1949 55 
1949 56 
1949 39 
1949 47 
1949 48 
1949 48 
1949 58 
1949 57 
1949 55 
1950 45 
1949 59 
1949 54 
1950 45 
1949 46 
1949 39 
1950 59 
1949 39 
1950 57 
1949 55 
1950 69 
1949 54 
1949 44 
1949 45 
1949 45 
1949 51 
1950 52 
1950 41 
1949 36 
1949 51 
1950 40 
1950 40 
1950 41 
1949 43 
1949 44 
1950 48 
1949 40 





xilbert Station, New Jersey Power & Light Co. Gil- 
bert Extension Cross-Connects —— om Steam 
Generator with Two Reheat Boilers. By T. Y. Mul- 


i eis bees Cee i a a aaa oe eee ee a Jan. 
Arthur S. Huey Station, Oklahoma Gas & E rie y oO. 

First € ‘entral Station Gas Turbine Installation in U. ’ 

See eee ere rere ery an ee ee ad , Nov. 
Neches Power Station, Gulf States Utilities Co. 40,000- 

Kw Extension to Neches Power Station. By A. Kirk- 

Le re abo wee ee ee ee Feb. 
Potomac River Generating Station, Potomac Electric 

Power Co. More Power for Our Nation's Capital. 

By L. W. ¢ ‘adwallader and W. J. Lank . Mar. 
Schiller Station, Public Service Co. of New Hz ampshire 

Another Mercury-Steam Station Goes Into Service... .. .Feb. 
Sewaren Generating Station, Public Service Electric «& 

Gas Co. Mechanical Features of Sewaren Generating 

Re ea eee errr ee July 
Susquehanna Mills, Sunbury, Penna. Steam Plant at 

Susquehanna M ilis Designed for Rapid Load Changes. . Dec. 
Weyerhaeuser Timber Co., Springfield, Oregon. In- 

dustrial Power Plant, A.S.M.E. Semi-Annual Meeting. 

By Conant Dodge and C. W. E. Clarke............ July 
Materials 
Some Engineering Problems Associated with Metals in 

Elevated Temperature Service, A.S.M.E. Fall Meet- 

ee eI ce in ins a crcicle Sie win oe ee aan Oct. 
Mercury-Steam Cycle 
Another Mercury-Steam Station Goes Into Service. ...Feb. 
Mercury-Water Binary Cycle. By Leslie M. Zoss..... May 
Nuclear Energy 
Atomic Energy Power Prospects...............+--++: Dec. 
Atomic Power Plant Instrumentation, A.S.M.E. Semi- 

Annual Meeting. By David Cochran and C. A. Han- 

SS REESE LIC I OED LA DNA PE ha uly 
Piping 
Field Welding of H-P, H-T Alloy-Steel Piping......... Jan. 
Shock Tests of Austenitic and Ferritic Steel Piping, 

A.S.M.E. Spring Meeting. By W. C. Stewart and 

ee OS era eee 
Performance 
1949 Port Washington Experiences...................Jan. 
Power Statistics 
Revisions in European Power Program............... Oct. 
Pulverized Coal 
Fluid Energy Pulverizer, A.S.M.E. aelend one. 

By L. D. Bechtel and G. M. Croft. . . May 
Pumps 
Mechanical Vacuum Pumps in Central Station Opera- 

SR, Re Sac 0s WUE 5.0.0 io ae dle daw cee eee Jan. 
Reheat 
Economics of Reheat, A.S.M.E. Annual anaes By 

R. W. Hartwell and H. A. W agner. ....Dee. 
Reheat C ycle, The—A Re-ev aluation. Pe ee: June 
Reheat Turbine-Generator Units, Midwest Power Con- 

Do ee de ee eee Apr. 
Smoke Abatement 
Air Pollution, National Power Conference. By T. E. 

RRR A Ro ee an wee May 
Atmospheric Pollution Symposium, Midwest Power 

Conference. By Frank A. Chambers, A. D. Singh, 

H. B. Lammers, Paul L. Magill and R. W. wen 
Health Aspects of Air Pollution. By Dr. A.J. Lanza. .. aay 
Smoke Abatement in New York..................... Ov. 
Some Highlights of the Federal Air Pollution Con- 

Si ai dicko Ge wees es etre eee ae June 
Steam 
Pure Steam at High Pressures, Tenth Annual Water 

Conference. By Martin Frisch and R. A. Lorenzini... Nov. 


70 


Page 


1950 


1949 


1950 


1950 


1950 


1949 
1949 


1949 


1949 


1950 
1950 


1949 


ry 1949 


1950 


1950 


1950 


1949 


1950 


1950 


1949 
1950 


1950 


1950 


1950 
1949 
1949 


1950 


1949 


30 


36 


40 


26 


61 


30 
34 


58 


61 
43 


63 


36 


40 


45 


47 


38 


49 


41 
38 


47 


56 


51 
56 
61 


57 


43 





Steam Pressures, Temperatures and Cycles 


Application of Gas Turbine Technique to Steam Power. 
“TO | See 


Feedwater Heating in 1 High- Pressure Power Plant De- 


sign. By 1.4G. McChesney. - Sept 
Investment C _s of Reheat vs. Non- Reheat, ‘AS.M.E 
Annual Meeting. By R. P. Moore.. = Dec. 


Possibilities of the Regenerative Steam ‘yele ‘at Tem- 
yeratures up to 1600 F. By P. H. Knowlton and R. 
ft Ree ST | Cl 


Steam Sampling 


1.8.M.E. Annual Meet- 
Trautman and G. W. 


Degasser for Steam Sampling, 4 
ing. By H. M. Rivers, W. H. 


Page 


Apr. 1950 


. 1949 


1949 


1950 


EN agin Gin Sees ce HE REGa EAA eR ed Dec. 1949 
Steam Sampling Method ONES Pe ee ee ae a aR Dec. 1949 
Steam Sampling Regulation of Boiler Blowdown for 

Control of Foaming. By P. B. Place..............Sept. 1949 
Steam Turbines 
An Apprasisal of the Preferred Standards for Large 

3600-RPM Steam Turbine-Generators. By 

RI os hic wits Gace Dobie Webra ci uciticsie tw etarle ale gis Nov. 1949 
Large American and European Turbines Compared. .. .Sept. 1949 
Quick Starts on Large Turbines and Boilers, A.S.M.E. 

Spring Meeting. By J. C. Falkner, D. W. Napier 

and C. W. Kellstedt. . ; ......-May 1950 
Turbine-Generator Heat Rate Tests, ‘A.S.M.E. Semi- 

Annual Meeting. By V.8. Renton and Stanford Neal 

IRN CENTRIC cag aviead cain eae July 1949 
Stokers 
Design and Operation of Spreader Stokers. By William 

| RRR eR er ee July 1949 
Experimental Stoker-Fired Incinerator Furnace. By 

POE TF; Pe och. cb idizevecadcxewesewsns an Mar. 1950 
Superheat 
Notes on High-Temperature Superheaters. By W. 8S. 

GEE RED LIP EIEN ee tee Mar. 1950 
Valves 
Sealing of High-Pressure Safety Valves, A.S.M.E. 

Spring Meeting. By R. E. Adams and J. L. Cor- 

EE 5.5. cy a so Sie SECA ROR CARER en eee ay 1950 
Water Conditioning 
Causes and Prevention of Iron Oxide in Boilers, Midwest 

Power Conference. By 8. T. Powell, L. G. von Loss- 

a NE Oy Te, DOI sv one 6d vena dnveceveces Apr. 1950 
Demineralization Operations at the Dow Chemical 

Company, Tenth Annual Water Conference. By 

I is cae scm adaed nd +ace nema kasd eG nieea ov. 1949 
Demineralization vs. Evaporators, Midwest Power Con- 

SE... TE Bs Be IS « kick o's 0'c bakes segens’ Apr. 1950 
Deposits in Closed Feedwater Heaters, Midwest Power 

Conference. By Warren S. Kane..................Apr. 1950 
European Experiences with Feedwater Treatments. By 

eS Per ree eres ee Aug. 1949 
Experimental Studies of Iron Oxide Deposits in Boilers, 

Midwest Power Conference. By C. Jacklin and 

ERE rer er ee Apr. 1950 
Localized Formation of Magnetic Iron Oxide in Power 

Boilers. By H. M. Rivers and W. M. Sonnett...... June 1950 
New Polar Film Treatment for the Control of Return 

Line Corrosion, Tenth Annual Water Conference. 

By H. Lewis Kahler and J. K. Brown.............. Nov. 1949 
New Water Treating System Produces CO>2-Free Steam. 

By Leo F. Collins and Ernest E. Dubry. Part I....Feb. 1950 

Part II...Mar. 1950 
Operating Experience with Resin Zeolites on the Hy dro- 

gen Cycle, Tenth Annual Water Conference. By 

a ee Peer errr re = 1949 
Operations of the Ion Exchange Water Treating Plant 

at Texas City, Tenth Annual Water Conference. By 

eT ids al, ha Lohans wale Siam hive ae Nov. 1949 
Sodium Phosphate Hide-Out, A.S.M.E. Annual Meet- 

ee a ere rr i eer re Dec. 1949 
Sulfite and Silica in Boiler Water, A.S.M.E. Annual 

Meeting. By L. E. Hankinson and M.D. Baker..... Dec. 1949 
Tenth Annual Water Conference. ................4.- Nov. 1949 
Water Treatment for Utility Plants, Midwest Power 

Conference, TBy HF. Gi. BARRED ss oo cc sescccessccsvcs Apr. 1950 


o 
a 


40 


39 


50 
59 


33 


39 


44 


49 
48 


49 
41 


46 
47 
35 


45 


45 
50 


49 
42 


51 


June 1950—-C OM BUSTION 














World Power Conference 


Tentative Program for World Power Conference. Jan. 
Miscellaneous 

A.1.E.E. National Power Conference... . ..May 
A.S.M.E. Annual Meeting Program Briefed . Nov. 


A.S.M.E. Holds Fall Meeting at Erie—Fly 
in Boilers; Central Plant Coal Handling; 


Ash Erosion 
Coal Clean- 


ing; Fuel Oil Properties and Characteristics; Metals 
in High-Temperature Service; Exhaust Heated Gaa- 
Ac Cyele. Oct. 
S.M.E. Spring Meeting Program Briefed Mar. 
rN" 's. M.E. Spring Meeting. May 


Central Station Efficiency ‘ontrol, National Power Con- 


ference. By B. G. A. Skrotzki...... ;' May 
Court Decisions Concerning Engineers and Power 

Plants. By Leo T. Parker........ -e Nov. 
Femininity Visits a Power Station. By Iris Chekenian 

canadien eee s . Feb. 
Flash Drying of Bs ark, By Ww. ‘Tamblyn , Aug. 


Flue Gas Temperature tk at Low Velocities. 


By R. B. Barefoot and A. H. Zerban..... Oct. 
From Flue Gas to Dry Ice. By A. J. Granata.. Sept. 
Heat-Pump Cycle Performance, Midwest Power Con- 

ference. By J. F. Sandforth.. .Apr. 
Hydraulics of Steam Power Plant Design, The.... Feb. 


Hydraulic Problems of Condensing Water Supply, 
A.S.C.E. Annual Meeting. By Allen W. Reid. .....Feb. 

Invention and Sifting Out Engineering Facts. By E.G. 
ee errr rrr roe Jan. 

Labor Saving in Small Boiler Plants through Modern 
Equipment. By Carl E. Miller. 

Liability for Failure to Supply Ww ater, ‘Gas and Electrie- 


June 


Page 
1950 61 
1950 5 


5 
1949 59 


1949 55 
1950 55 
1950 37 
1950 57 


1949 51 


1950 
1949 


1949 53 


1949 49 
1950 53 
1950 65 
1950 65 


1950 55 


1950 47 


ity. By Leo T. Parker.......... ....-Mar. 1950 47 
Maintenance Scheduling, National Power Confe rence. 

By W. ERE ERP re ree May 1950 56 
Power in Now England, Midwest Power C ‘onfe rence. By 

Bens loan sige did klaus de Wine a .Apr. 1950 45 
Power System Reserve, Midwest Power ( ‘onfe rence. By 

Howard P. Seelye.. iuatauraeaate’ .Apr. 1950 47 
Present and Future of Thermal Prime Movers. By 

ee A err ere sick-an 6 a ee 
Pressure Vessels, A.S.M.E, Fall Meeting. By O. R. 

Carpenter, L. F. Kooistra, R. Blaser, G. J. 

Schoessow and E. A. Brooks..................ee:: Oct. 1949 58 
Program of Twelfth Midwest Power Conference.......Feb. 1950 67 
Properties of Metals at Elevated Temperatures. By G. 

Wes: I coc Carrenwe’seaseauaalenewemewn Apr. 1950 65 

(fA oe ee mer re .May 1950 51 
Refinery-Utility Power Stations, A.S.M.E. Semi-An- 

nual Meeting. By V.F.E  ianpgnpeitpesemienac! uly 1949 53 
Report of Midwest Power Conference............... 04 Apr. 1950 45 
——— of a Consulting E ngineer. ‘By Lester 

PN ss wh ahead we weber dada vaca i oabnce aes June 1950 53 
Revisions in European Power Program.. Soto tale eG Oct. 1949 47 
Role of the Business Man, Midwest Power Conference. 

By Philip D. Reed. . Apr. 1950 53 
Selection and Setting ‘of ’ Safety Valves’ for Power 

pO rere rere July 1949 45 
Selection of Steam Conditions, A.S.M.E. Annual 

Meeting. By R.C. Dannettel and G.S. Harris. .Dec. 1949 40 
Some Highlights of A.I.E.E, Winter Meeting. ........ Feb. 1950 63 
Some Pertinent Power Figures................... ..Nov. 1949 49 
Station Costs Survey, National Power Conference. By 

i iad a cas oe eebs kame .May 1950 56 
Steam Plant Losses From the Entropy Balance Dia- 

gram, A.S.M.E. Annual Meeting. By Allen Keller..Dec. 1949 42 
Steam Power Expansion in California, A.S.M.E. Semi- 

Annual Meeting. By C. C. Whelchel, W. R. John- 

IE We Bi Cnn bc cdécencsvcnavnacecas July 1949 52 
Steam Service from Central Stations. By G. D. 

ia ia 2 ig aud aha aw cee We ackwd ue new awe May 1950 47 
Water Problems at ‘Sunbury Steam Electric Station, 

A.S.C.E. Annual Meeting. By Charles B. Seib..... ‘eb. 1950 65 
REVIEW OF NEW BOOKS— 

Author’s Guide. Published by John Wiley &Sons.....May 1950 59 
Business, Legal, and Ethical Phases of Engineering. By 

D. T. Canfield and J. H. Bowman................. Sept. 1949 59 
Chemical Engineers’ Handbook, Third Edition. Edited 

et ci ea diese «60 de ened adee wc May 1950 59 
De Laval Wendbeck. Edited by A. H. Church and H. 

CR GN dic ca ideinedaeensewanhecaunval Sept. 1949 59 
Design of Marine Water-Tube Boilers, The. By L 

ere a wel. ul cide Weed malas wKiete s Saas Mar. 1950 59 
Development of Aircraft Engines. By Robert 

Er ee rer ee Apr. 1950 73 
Development of Aviation Fuels. By 8. D. Heron. .....Apr. 1950 73 
Elementary Pipe Theory. By Harry Soodak and E. ¢ 

RR ETN IE AT ARATE May 1950 59 
Elements of Thermodynamics and Heat Transfer. By 

pe RO an err errr Tre Apr. 1950 73 
Engineering for Production. By Walter Ernst........Feb. 1950 74 


COMBUSTION—dune 1950 





Page 
Engineering Papers of Hydraulic Institute, Vol. IT......Mar. 1950 60 
Engineering Thermodynamics. By J. 8S. Doolittle and 

A. 8. Zerban. Sept. 1949 59 

Fundamentals of Power Plant Engineering. By George 
Remp Oct. 1949 69 
Heating Values of Americ an Coals. Published by the 

Bureau of Mines..... . Mar. 1950 59 
Heat Power Fundamentals. By C. M. Leonard and V. 

L. Maleev , Apr. 1950 7: 
Heat Transfer, Vol. I. By Max Jakob. bi Dee. 1949 68 
mntponae tion to the Engineering Profession, An. By J. 

McGuire and H. W. Barlow Apr. 1950 73 
ae Watt and the History of Steam Power. By Ivor 

B. Hart. Sept. 1949 59 
Kent's — ‘hanical E nginee rs’ Handbook, Twelfth Edi- 

tion. Edited by J. K. Salisbury and Colin Car- 

michael ute oe June 1950 61 
Manual of Instruction on Proper Firing Methods. 

Published by The Smoke Prevention Association of 

America ones ; Sept. 1949 60 
Map of U S. Electric Facilities. Published by the 

Federal Power Commission. . . Mar. 1950 59 
i a and Practice of Flow Meter Engineering. 

le Ce s6sn0c. far. 1950 59 
Professional Guide for Junior Engineers, , Oct. 1949 69 
Refractories. Published by General Refractories Com- 

pany..... ved ti penhe be ease Dec. 1949 68 
Review of C urrent Research. Published by the En- 

gineering ( vollege Research Council of the American 

Society for Engineering Education............... Jec. 1949 68 
Specifications for Steel Piping. . June 1950 61 
Standards, Definitions, Terms and Test Codes for Cen- 

trifugal, Axial and Propeller Fans.. June 1950 61 
Standards of Tubular Exchanger Manufacturers As- 

sociation, Second Edition. . fame ‘ Dec. 1949 68 
Steam and Gas Turbines. By B. G. A. Skrotzki and W. 

Peck cadet vad ds wie ckecudwd ee eenees May 1950 59 
Steam Power Plants. By Philip J. Potter..... Oct. 1949 69 
Technische Thermodynamik. By Dr. Ing. Fr. Bosnja- 

| ..Feb. 1950 74 
Thermodynamique de la Turbine a Gaz. ‘By ‘Paul 

Chambadal. . PE APP oe Sept. 1949 59 
Welding Handbook, Third Edition. Published by the 

American Welding Society............... Mar. 1950 59 
Welding Metallurgy—Iron and Steel, Sec ond Edition. 

Published by the American Welding Society . . Apr. 1950 73 

Advertisers in This Issue 

Air Preheater Corporation, The. . 16 
American Blower Corporation 17 
Armstrong Machine Works. 12 
Theo. Audel & Company, Publishers. . 49 
Bailey Meter Company... . 25 
Baltimore & Ohio Rai road . 9 

yer Company, The. 30 
Blaw-Knox Division, Blaw-Knox Company 59 
Buell Engineering Company, Inc.. 36 
Buffalo Forge Company.... 22 
Cambridge Instrument Company, Inc. 59 
Clarage Ten Company... ; 72 
Cochrane Corporation. 13 


Combustion gineering—Superheater, Inc 


Crane Co........ 





ond Cover, 14 and = 


Diamond Power Specialty Corporation Third Cover 
Edward Valves, Inc............. .26 and 27 
Engineer Company, The..... aa o>) ae 
Ernst Water Column & Gage othe.” , 32 
Fairfield Engineering RED, S 10 
Fairmont Coal Bureau . 60 
Flexitallic Gasket Company. 50 
Graver Water Genetiening Co... 31 
Grinnell Company, Inc. . 24 
Hagan Corporation........ wae 18 

ih dc ccceetbusenenadecenenes 18 
Johns Manville (Insulation). . ll 
in sc cee ehebseeeeseceusenseesade 23 
M. W. Kellogg Com it sdeadadandweaceeceauaaeen 54 
Manning, Maxwell oore, a oles ears pan aa rele 8 
National Aluminate eens . “SAIN ATR Na Me Spo) 29 
Northern Equipment Company....................6.5-- 2 
a. See nctcceuncccerceseseeduneuces 35 
Plibrico Jointless Firebrick Co...................eeeeee 33 
Poole Foundry & Machine Company.. orice 46 
Wm. Powell Company, The........ 21 
Refractory & Insulation Corporation. 40 
Reliance Gauge — Company, The. 

i i it ictecceceedaaksaseceyencakgheeenadsa 
Benjamin F. y whey r, Aah edigandsukbeeeaers Fourth Cover 
Steel & Tubes Div., Republic Steel Corporation.......... 6 an 
Stock Equipment Com sc did came ccndne ene eens’ 56 eal 63 
ee ee a gauen whedevacedeuecounes 5 
Terry Steam Turbine Company, Ras ocintin «'auceuaennana’ 4 
Todd Shipyards Corporation, Combustion Equipment Divi- a 

i as 6adthd Peau ue beeuad ik sucwe evel eednescuntarkeens 
eg Ce ea naeens 34 

is le Se OI co dave waencacartedecenees 62 
Yarnall-Waring CN, Sx one cvbuelscavanduncacasaeaawed 3 








71 





SE ama eae ae a RRS ats... aa 





-_ 


CAROLINA POWER & LIGHT 


installs “HEAVY-DUTY” 


Mechanical Draft Fans 


Again Clarage HEAVY-DUTY equipment is chosen 
for a large and important job! 


Pictured above are the two forced draft and one of 
the two induced draft fans furnished for the new 
Lumberton (North Carolina) 120,000 horsepower 
steam electric generating plant of the Carolina Power 
& Light Co. Photos show fans aboard cars ready for 
shipment from our plants in Kalamazoo, 

Each forced draft fan has a capacity of 158,300 c.f.m. at 10.3” 


pressure; each induced draft fan, 229,300 c.f.m. at 13.4” pres- 
sure and 320° F. The induced draft fans are of record large size. 


Wheels, housings, bearings, supports, dampers — all parts of 
Clarage mechanical draft equipment are HEAVY-DUTY construc- 
tion beyond customary practice. If you want the best in the 
market, consult with us! 


CLARAGE FAN COMPANY 


Sales Engineering Offices 
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September 30, 1949 at the Lumberton plant — the day 
the first 60,000 horsepower unit was placed in service. 
Second 60,000 horsepower unit scheduled for service 
June, 1950. Clarage fans and Babcock & Wilcox steam 
generating equipment serve both units. 
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You don’t get over 


80% of the Sales 


for 20 YEARS unless you give 





far greater value 


In the past 20 years, “Power” has published 11 surveys of central 
station power plants. 83.7% of the soot blower installations in the 
plants listed in these surveys were Diamond Soot Blowers. 

You don't get persistent percentages like that unless your product 
consistently gives your customers a much greater value per dollar. 
This is certainly overwhelming evidence of the outstanding superiority 
of Diamond Soot Blowers, Diamond Application Engineering and 
Diamond Service. 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 
Diamond Specialty Limited * Windsor, Ontario 


DIAMOND 
Soot Blowers 
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if 


fabricates and erects piping 
to fit your needs EXACTLY 


Dependable, accurate piping...checked, cleaned, 
rigidly tested every step of the way... ready to give 


Benjamin F. Shaw Company you superior, money-saving performance. Shaw engi- 
is qualified to pre-fabricate 
and erect piping througb- 
out the World. translate your requirements for most efficient handling 


neers carefully analyze each individual contract— 


—deliver on schedule. Complete, modern facilities plus 
new techniques permit Shaw to give you the best in 
piping fabrication service... always. 


BENJAMIN F. SHAW COMPANY 


2nd & Lombard Sts. Wilmington, Delaware 





